SEQUENCE LISTING 



<110> SYKES, KATHRYN F. 

HALE, KATHERINE S. 
JOHNSTON, STEPHEN A. 



<120> METHODS AND COMPOSITIONS FOR VACCINATION COMPRISING 

NUCLEIC ACID AND/OR POLYPEPTIDE SEQUENCES OF THE GENUS 
BORRELIA 



<130> MCRO:003US 



<140> UNKNOWN 
<141> 2003-10-17 

<150> 60/419,401 
<151> 2002-10-18 



<160> 141 



<170> Patentln Ver. 2.1 



<210> 1 
<211> 820 
<212> DNA 

<213> Borrelia burgdorferi 



<400> 1 

caaaagatat acgtagaaat agaaagacgt attgaaaacc acaatttttt gttttacaaa 60 
gatgaatctt tagtacaact acaagacgca ctgtctagcg caacaacttc tttaagtgca 120 
cttactcaga gcaataatga taggggaagt ggccttttat cttctttttt gagaaaacaa 180 
aattcaaaca atcatagtaa agatatttct aatttaagaa cccttaatga ctcattatca 240 
caggagcttg ctaggctaaa aagcaatcta aataatgagg gaatgtttta tacggccacc 300 
cctagtgcta gtttagaggt tattaaatac gaccttagtt acttaaaaag gaggctttag 360 
cattaattaa ggcaaaaatt ggtgcagata ctaaagaacc cttaaccaga agtattaatg 420 
agcaggctaa agggctagga aatgatggta aaggggatag gagtaattat tacgattttc 4 80 
tcaaaggtgt acaagaacaa gttgagaact cttgtaattt aaaacttaca aagtattttg 540 
ggcttgatat gaaatttaat tcgctgatta tgttaagtga agaacaaaaa gtggaaagag 600 
atataaagct aattgagctt tacagtaaat ataaccagct tatacaaagt agctcctttg 660 
ataatgagga gttagcgatt ttaaaagaga aattattctc attttgagaa aaggagttaa 720 
aagatgcctg agaaagaaga aaaagaagac ctgcaagcac aagataaaga agagcagcaa 780 
aataaggctg atactaaagt tataagtgcg caggaatttg 820 



<210> 2 

<211> 119 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 2 

Gin Lys lie Tyr Val Glu lie Glu Arg Arg lie Glu Asn His Asn Phe 
15 10 15 

Leu Phe Tyr Lys Asp Glu Ser Leu Val Gin Leu Gin Asp Ala Leu Ser 
20 25 30 



25348199.1 



1 



Ser Ala Thr Thr Ser Leu Ser Ala 
35 40 

Gly Ser Gly Leu Leu Ser Ser Phe 
50 55 

His Ser Lys Asp lie Ser Asn Leu 
65 70 

Gin Glu Leu Ala Arg Leu Lys Ser 
85 

Tyr Thr Ala Thr Pro Ser Ala Ser 
100 

Ser Tyr Leu Lys Arg Arg Leu 
115 



Leu Thr Gin Ser Asn Asn Asp Arg 
45 

Leu Arg Lys Gin Asn Ser Asn Asn 
60 

Arg Thr Leu Asn Asp Ser Leu Ser 
75 80 

Asn Leu Asn Asn Glu Gly Met Phe 
90 95 

Leu Glu Val lie Lys Tyr Asp Leu 
105 110 



<210> 3 
<211> 1224 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 3 

gtgtgtgatt taagaaaaac aaaactaata gataaaataa gttcactaga actatacaaa 60 
tactcaatat tttttagaaa ttacattgaa aatgtagcag aagattgtct caagaacgga 120 
cttattcttg agagtgctgc ccacaatgtt agtgaggttg aacttgctag gttaaaggta 180 
cagcttaaga atgctctgct taattgtatt ataagctacc gttttcatgg gattggctat 240 
gttttagtaa aaaccaaaga taccctaata gatctcgaac aacccgttaa tatagaatta 300 
cctattggtt ttgaatacct tgattatgaa tatgtaagag atttgggagt tgattttgat 360 
catataacct ataaagtaaa atccaacaat aagaacaatt ctttagacgc agttaaaata 420 
cataaaagtc gacttatcat atatgaaaac tttgattata tcttaaaaag atatgttccg 480 
tgttataccg aaagcttttt actagatatt tatttatttg aaaagatata cgtagaaata 540 
gaaagacgta ttgaaaacca caatttcttg ttttataaag atgaatcttt agtacaacta 600 
caagacgcac tctctagtgc aacaacttct ttaagtgcac ttactcagag caataatgat 660 
aggggaagtg gcattttatc ttcttttttg agaaaacaaa attcaaacaa tcatagtaaa 720 
gatatttcta atttaagaaa ccttaatgac tcattatcac aggagcttgc taggctaaaa 780 
agcaatctaa ataatgaggg aatgttttat acggccaccc ctagtgctag tttagaggtt 84 0 
attaaatacg atcttagcta cttaaaggag gctttagcat taattaaggc aaaaattggt 900 
gcagatacta aagagccctt aaccagaagt tttaatgagc aggctaaagg actaggaaat 960 
gatggtaaag gtgataggag taattattac gattttctca aaggtgtaca agaacaagtt 102 0 
gagaactctt gtaatttaaa acttacaaag tattttgggc ttgatatgaa gtttaattct 1080 
ctgattatgt taagtgaaga acaaaaagtg gaaagagata taaagctaat tgagctttac 1140 
agtaaatata accagcttat acaaagtagc tcatttaata atgaggagct agcgatgtta 1200 
aaagagaaat tattctcatt ttga 1224 



<210> 4 
<211> 407 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 4 

Met Cys Asp Leu Arg Lys Thr Lys Leu lie Asp Lys lie Ser Ser Leu 
15 10 15 
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Glu Leu Tyr Lys Tyr Ser lie Phe Phe Arg Asn Tyr lie Glu Asn Val 
20 25 30 



Ala Glu Asp Cys Leu Lys Asn Gly Leu lie Leu Glu Ser Ala Ala His 
35 40 45 

Asn Val Ser Glu Val Glu Leu Ala Arg Leu Lys Val Gin Leu Lys Asn 
50 55 60 

Ala Leu Leu Asn Cys lie lie Ser Tyr Arg Phe His Gly lie Gly Tyr 
65 70 75 80 

Val Leu Val Lys Thr Lys Asp Thr Leu lie Asp Leu Glu Gin Pro Val 
85 90 95 

Asn lie Glu Leu Pro lie Gly Phe Glu Tyr Leu Asp Tyr Glu Tyr Val 
100 105 110 

Arg Asp Leu Gly Val Asp Phe Asp His lie Thr Tyr Lys Val Lys Ser 
115 120 125 

Asn Asn Lys Asn Asn Ser Leu Asp Ala Val Lys lie His Lys Ser Arg 
130 135 140 

Leu lie He Tyr Glu Asn Phe Asp Tyr He Leu Lys Arg Tyr Val Pro 
145 150 155 160 

Cys Tyr Thr Glu Ser Phe Leu Leu Asp He Tyr Leu Phe Glu Lys He 
165 170 175 

Tyr Val Glu He Glu Arg Arg He Glu Asn His Asn Phe Leu Phe Tyr 
180 185 190 

Lys Asp Glu Ser Leu Val Gin Leu Gin Asp Ala Leu Ser Ser Ala Thr 
195 200 205 

Thr Ser Leu Ser Ala Leu Thr Gin Ser Asn Asn Asp Arg Gly Ser Gly 
210 215 220 

He Leu Ser Ser Phe Leu Arg Lys Gin Asn Ser Asn Asn His Ser Lys 
225 230 235 240 

Asp He Ser Asn Leu Arg Asn Leu Asn Asp Ser Leu Ser Gin Glu Leu 
245 250 255 

Ala Arg Leu Lys Ser Asn Leu Asn Asn Glu Gly Met Phe Tyr Thr Ala 
260 265 270 

Thr Pro Ser Ala Ser Leu Glu Val He Lys Tyr Asp Leu Ser Tyr Leu 
275 280 285 

Lys Glu Ala Leu Ala Leu He Lys Ala Lys He Gly Ala Asp Thr Lys 
290 295 300 

Glu Pro Leu Thr Arg Ser Phe Asn Glu Gin Ala Lys Gly Leu Gly Asn 
305 310 315 320 
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Asp Gly Lys Gly Asp Arg Ser Asn Tyr Tyr Asp Phe Leu Lys Gly Val 
325 330 335 



Gin Glu Gin Val Glu Asn Ala Cys 
340 

Gly Leu Asp Met Lys Phe Asn Ser 
355 360 

Lys Val Glu Arg Asp lie Lys Leu 
370 375 

Gin Leu lie Gin Ser Ser Ser Phe 
385 390 

Lys Glu Lys Leu Phe Ser Phe 
405 



Asn Leu Lys Leu Thr Lys Tyr Phe 
345 350 

Leu lie Met Leu Ser Glu Glu Gin 
365 

lie Glu Leu Tyr Ser Lys Tyr Asn 
380 

Asp Asn Glu Glu Leu Ala lie Leu 
395 400 



<210> 5 
<211> 275 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 5 

cttcaaggtt ttgtggtgcc aagctatgtt 
aaaggtgata agtttaaaaa caaaatgatt 
gttacagaac aagcgcttaa ttattatgga 
agtgagagtg ttatgcttgc aagtttagat 
gttcctttgt ggaagcctca ttgggctttt 



ccaatttcca gcattagtga gcttaagggt 60 
ggcatagatg ctggtgcggg aactcaaatt 120 
ttaagtaaag agtatgagct agttccttca 180 
tcttcaataa agagaaacga atggatttta 240 
tctag 275 



<210> 6 
<211> 91 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 6 

Leu Gin Gly Phe Val Val Pro Ser Tyr Val Pro lie Ser Ser lie Ser 
15 10 15 

Glu Leu Lys Gly Lys Gly Asp Lys Phe Lys Asn Lys Met lie Gly lie 
20 25 30 

Asp Ala Gly Ala Gly Thr Gin He Val Thr Glu Gin Ala Leu Asn Tyr 
35 40 45 

Tyr Gly Leu Ser Lys Glu Tyr Glu Leu Val Pro Ser Ser Glu Ser Val 
50 55 60 

Met Leu Ala Ser Leu Asp Ser Ser He Lys Arg Asn Glu Trp He Leu 
65 70 75 80 

Val Pro Leu Trp Lys Pro His Trp Ala Phe Ser 
85 90 
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<210> 7 
<211> 873 
<212> DNA 

<213> Borrelia burgdorferi 



<400> 7 

atgtataaat 

agttcaaaga 

gctacaaatg 

gttactacgt 

tcttgggttc 

cttggtgcaa 

tccagcatta 

gatgctggtg 

aaagagtatg 

ataaagagaa 

tatgatatta 

actcttgtta 

ttttattgga 

aaagaatacc 

gttccagaaa 



tatttttatt ttttattatt 



atttaaaatc 
tattaaaggt 
ctataatgta 
ctacagccga 
attatgaagg 
gtgagcttaa 
cgggaactca 
agctagttcc 
acgaatggat 
agtttcttga 
gacttggtct 
gcgatgattt 
gcaatgcggt 
aatataagac 



ggtaaaaatt 
tgtttttgag 
tcaatactta 
taaattttat 
aaccattcaa 
gggtaaaggt 
aattgttaca 
ttcaagtgag 
tttagttcct 
tgatcctgat 
tgaaaatgat 
aatattgccc 
tgaatttgtt 
cttatttgat 



tttatgtttt 
ggatatgtga 
aaaatgggct 
gcatctggaa 
tatgaaaaac 
ggttttgtgg 
gataagttta 
gaacaagcgc 
agtgttatgc 
ttgtggaagc 
ttaattatgg 
gattttgatg 
ttaatggata 
gaaaagaata 
taa 



tgtcttgtga 
attggggtgg 
acaatgcaga 
agatagacgg 
tgaaaacaaa 
tgccaagcta 
aaaacaaaat 
ttaattatta 
ttgcaagttt 
ctcattgggc 
ggggaattga 
catattatgt 
aaaatgataa 
aagagattgt 



tgaaaaaaag 60 
agaaacggca 12 0 
aatattttca 180 
tacggtgtct 240 
gtttgttgat 300 
tgttccaatt 360 
gattggcata 42 0 
tggattaagt 480 
agattcttca 540 
tttttctagg 600 
gagcgtgcat 660 
ttttgatcat 720 
agagccaggc 780 
aaagacgtgg 84 0 
873 



<210> 8 
<211> 290 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 8 

Met Tyr Lys Leu Phe Leu Phe Phe lie lie Phe Met Phe Leu Ser Cys 
1 5 10 15 

Asp Glu Lys Lys Ser Ser Lys Asn Leu Lys Ser Val Lys lie Gly Tyr 
20 25 30 

Val Asn Trp Gly Gly Glu Thr Ala Ala Thr Asn Val Leu Lys Val Val 
35 40 45 

Phe Glu Lys Met Gly Tyr Asn Ala Glu lie Phe Ser Val Thr Thr Ser 
50 55 60 

lie Met Tyr Gin Tyr Leu Ala Ser Gly Lys lie Asp Gly Thr Val Ser 
65 70 75 80 

Ser Trp Val Pro Thr Ala Asp Lys Phe Tyr Tyr Glu Lys Leu Lys Thr 
85 90 95 

Lys Phe Val Asp Leu Gly Ala Asn Tyr Glu Gly Thr lie Gin Gly Phe 
100 105 110 

Val Val Pro Ser Tyr Val Pro lie Ser Ser lie Ser Glu Leu Lys Gly 
115 120 125 

Lys Gly Asp Lys Phe Lys Asn Lys Met lie Gly lie Asp Ala Gly Ala 
130 135 140 

Gly Thr Gin lie Val Thr Glu Gin Ala Leu Asn Tyr Tyr Gly Leu Ser 
25348199.1 



145 



150 



155 



160 



Lys Glu Tyr Glu Leu Val Pro Ser Ser Glu Ser Val Met Leu Ala Ser 
165 170 175 

Leu Asp Ser Ser lie Lys Arg Asn Glu Trp lie Leu Val Pro Leu Trp 
180 185 190 

Lys Pro His Trp Ala Phe Ser Arg Tyr Asp lie Lys Phe Leu Asp Asp 
195 200 205 

Pro Asp Leu He Met Gly Gly He Glu Ser Val His Thr Leu Val Arg 
210 215 220 

Leu Gly Leu Glu Asn Asp Asp Phe Asp Ala Tyr Tyr Val Phe Asp His 
225 230 235 240 

Phe Tyr Trp Ser Asp Asp Leu He Leu Pro Leu Met Asp Lys Asn Asp 
245 250 255 

Lys Glu Pro Gly Lys Glu Tyr Arg Asn Ala Val Glu Phe Val Glu Lys 
260 265 270 

Asn Lys Glu He Val Lys Thr Trp Val Pro Glu Lys Tyr Lys Thr Leu 
275 280 285 



Phe Asp 
290 



<210> 9 
<211> 612 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 9 

cgaaagtttc cttttgattt gaatattgac atgactgtca atatgccttt gcaaaaaaaa 60 
tctcatctca agcgagattt gaaagaattg ctttcatata tgcctgagca tatttgtttt 120 
agcgatttta tatgtgaaga ggaaggcttt gtcttgagag attttgataa cagtattgat 180 
tcggaaaaac tgtggttttg tgctctggag tgtctagaat ccaatggcta cattaattat 240 
gaaattacta attttgcatt aaaggggcat gagagcaggc acaataagct aaattgggag 3 00 
ttaaagccgc atttaggatt aggattgtat gctgtaagtt tgcttttttg taatgacaag 360 
aataataatg taagagcttt gattagaaaa actggtagtt ttgtcaaagc aaataatcac 420 
ttagtaacgt ttgaattgtt agaggatttg gagttttttg tttatcattt tattcaaggg 480 
cttggaacca ttcaaggtgt cagcttgagg gctcttaggc ttagatttga gtataatgaa 540 
aaacaatttt ttcagtttat taattactgc tcaactttaa gtaaaaagtt tgtttttgat 600 
gataatatta tg 612 



<210> 10 
<211> 204 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 10 

Arg Lys Phe Pro Phe Asp Leu Asn He Asp Met Thr Val Asn Met Pro 
15 10 15 

25348199.1 
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Leu Gin Lys Lys Ser His Leu Lys Arg Asp Leu Lys Glu Leu Leu Ser 
20 25 30 



Tyr Met Pro Glu His He 
35 



Gly Phe 
50 

Trp Phe 
65 



Val Leu Arg Asp 



Cys Ala Leu Glu 
70 



Glu He Thr Asn Phe Ala 
85 

Leu Asn Trp Glu Leu Lys 
100 

Ser Leu Leu Phe Cys Asn 
115 



Arg Lys 
130 

Glu Leu 
145 

Leu Gly 
Glu Tyr 



Thr Gly Ser Phe 



Cys Phe 
40 

Phe Asp 
55 

Cys Leu 
Leu Lys 
Pro His 



Asp Lys 
120 

Val Lys 
135 



Leu Glu Asp Leu Glu Phe 
150 

Thr He Gin Gly Val Ser 
165 

Asn Glu Lys Gin Phe Phe 
180 



Ser Asp Phe 



Asn Ser He 



Glu Ser Asn 
75 

Gly His Glu 
90 

Leu Gly Leu 
105 

Asn Asn Asn 



Ala Asn Asn 



Phe Val Tyr 
155 

Leu Arg Ala 
170 

Gin Phe He 
185 



He Cys 
45 

Asp Ser 
60 

Gly Tyr 
Ser Arg 
Gly Leu 



Val Arg 
125 

His Leu 
140 

His Phe 



Leu Arg 
Asn Tyr 



Glu Glu Glu 



Glu Lys Leu 



He Asn Tyr 
80 

His Asn Lys 
95 

Tyr Ala Val 
110 

Ala Leu He 



Val Thr Phe 



He Gin Gly 
160 

Leu Arg Phe 
175 

Cys Ser Thr 
190 



Leu Ser Lys Lys Phe Val Phe Asp 
195 200 



Asp Asn He Met 



<210> 11 
<211> 1134 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 11 

atgagagtag atcttttacc tcttgtcgag ttaagtcttt atattaattt gtcattttgt 60 
tgtaaagatt ttagcatttt taatagaatt ttagaggaat taaaatgtca tttaatcttg 120 
ctgggtcatc caattataaa aacactttac attaagcacg tagatttttg tttatctagg 180 
caagataatt taaaatttat tttcacttct ttgtccaagt atattaattt ggagttatta 240 
gaagaattta ctttagaaat tattccgggt tatgttgatt ttgaaaaatt caaacttttg 300 
gatgaatttt gtattactag aattaatctt aatgttcaaa gtttttcttt agagtttaga 360 
aagattgtgg ggatacccga aatttcttat aaaaaattga atattttgat taacaatatt 420 
agaaagtttc cttttgattt gaatattgac atgactgtca atatgccttt gcaaaaaaaa 480 
tctcatctca agcgagattt gaaagaattg ctttcatata tgcctgagca tatttgtttt 540 
agcgatttta tatgtgaaga ggaaggcttt gtcttgagag attttgataa cagtattgat 600 
tcggaaaaac tgtggttttg tgctctggag tgtctagaat ccaatggcta cattaattat 660 
gaaattacta attttgcatt aaaggggcat gagagcaggc acaataagct aaattgggag 720 
ttaaagccgc atttaggatt aggattgtat gctgtaagtt tgcttttttg taatgacaag 780 
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aataataatg taagagcttt gattagaaaa 
ttagtaacgt ttgaattgtt agaggatttg 
cttggaacca ttcaaggtgt cagcttgagg 
aaacaatttt ttcagtttat taattactgc 
gataatatta tgctattaaa agggagagaa 
attataaacc attttaatga taactttttt 



actggtagtt ttgtcaaagc aaataatcac 840 
gagttttttg tttatcattt tattcaaggg 900 
gctcttaggc ttagatttga gtataatgaa 960 
tcaactttaa gtaaaaagtt tgtttttgat 1020 
aggtttaagt taaattttta tttagtaaaa 1080 
aaagttaagc ttaggcttcc ttga 1134 



<210> 12 
<211> 377 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 12 

Met Arg Val Asp Leu Leu Pro Leu Val Glu Leu Ser Leu Tyr lie Asn 
1 5 10 15 

Leu Ser Phe Cys Cys Lys Asp Phe Ser lie Phe Asn Arg lie Leu Glu 
20 25 30 

Glu Leu Lys Cys His Leu lie Leu Leu Gly His Pro lie lie Lys Thr 
35 40 45 

Leu Tyr lie Lys His Val Asp Phe Cys Leu Ser Arg Gin Asp Asn Leu 
50 55 60 

Lys Phe lie Phe Thr Ser Leu Ser Lys Tyr lie Asn Leu Glu Leu Leu 
65 70 75 80 

Glu Glu Phe Thr Leu Glu lie lie Pro Gly Tyr Val Asp Phe Glu Lys 
85 90 95 

Phe Lys Leu Leu Asp Glu Phe Cys lie Thr Arg lie Asn Leu Asn Val 
100 105 110 

Gin Ser Phe Ser Leu Glu Phe Arg Lys lie Val Gly lie Pro Glu lie 
115 120 125 

Ser Tyr Lys Lys Leu Asn lie Leu lie Asn Asn lie Arg Lys Phe Pro 
130 135 140 

Phe Asp Leu Asn lie Asp Met Thr Val Asn Met Pro Leu Gin Lys Lys 
145 150 155 160 

Ser His Leu Lys Arg Asp Leu Lys Glu Leu Leu Ser Tyr Met Pro Glu 
165 170 175 

His lie Cys Phe Ser Asp Phe lie Cys Glu Glu Glu Gly Phe Val Leu 
180 185 190 

Arg Asp Phe Asp Asn Ser lie Asp Ser Glu Lys Leu Trp Phe Cys Ala 
195 200 205 

Leu Glu Cys Leu Glu Ser Asn Gly Tyr lie Asn Tyr Glu lie Thr Asn 
210 215 220 

Phe Ala Leu Lys Gly His Glu Ser Arg His Asn Lys Leu Asn Trp Glu 
25348199.1 
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225 



230 



235 



240 



Leu Lys Pro His 



Cys Asn Asp Lys 
260 

Ser Phe Val Lys 
275 

Asp Leu Glu Phe 
290 

Gin Gly Val Ser 
305 

Lys Gin Phe Phe 



Phe Val Phe Asp 
340 

Lys Leu Asn Phe 
355 

Phe Phe Lys Val 
370 



Leu Gly Leu Gly 
245 

Asn Asn Asn Val 



Ala Asn Asn His 
280 

Phe Val Tyr His 
295 

Leu Arg Ala Leu 
310 

Gin Phe lie Asn 
325 

Asp Asn lie Met 



Tyr Leu Val Lys 
360 

Lys Leu Arg Leu 
375 



Leu Tyr Ala Val 
250 

Arg Ala Leu lie 
265 

Leu Val Thr Phe 



Phe He Gin Gly 
300 

Arg Leu Arg Phe 
315 

Tyr Cys Ser Thr 
330 

Leu Leu Lys Gly 
345 

He He Asn His 



Pro 



Ser Leu Leu Phe 
255 

Arg Lys Thr Gly 
270 

Glu Leu Leu Glu 
285 

Leu Gly Thr He 



Glu Tyr Asn Glu 
320 

Leu Ser Lys Lys 
335 

Arg Glu Arg Phe 
350 

Phe Asn Asp Asn 
365 



<210> 13 
<211> 523 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 13 

caaattactc agcatatttt agctagcatt 
atatttttta ttgcatatat tgaagataac 
aagctataca gatcttctat atcttttaga 
aaattagaat ataaaaaaat aataacaatt 
ataaagtttc ctgtatttaa tggagggtta 
aatgaaggtt tgctcagtat tagcgagatt 
gaagaaaaaa atattaaaga tgaaaaattt 
tttggagaat tatacgaaac tctacttgaa 
catcgtatta ttgaagacgg agtttacctt 



cttgaagaat caattatttt tattttaaga 60 
gacattttta agaaaatatt acaagaaaat 120 
tatttttttt atgatgaaaa tacaaaaaag 180 
ttcaatttac ttgataaagg aagtgatgca 240 
ttttcagaag ataaggttaa atatttaaat 300 
gaagaaatac tagttaaaat gcttttcttt 360 
gtaaagtatt caaggttaga tcctaaaagt 420 
tatgacctaa gaattgcaga taccactgtt 480 
attcgtactg aag 523 



<210> 14 
<211> 174 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 14 

Gin lie Thr Gin His He Leu Ala Ser lie Leu Glu Glu Ser He He 
15 10 15 

Phe He Leu Arg He Phe Phe lie Ala Tyr He Glu Asp Asn Asp He 
25348199.1 
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20 



25 



30 



Phe Lys Lys lie Leu Gin 
35 



Phe Arg 
50 

Lys Lys 
65 

lie Lys 
Lys Tyr 
lie Leu 



Lys Phe 
130 

Tyr Glu 
145 



Tyr Phe Phe Tyr 



He He Thr He 
70 

Phe Pro Val Phe 
85 

Leu Asn Asn Glu 
100 

Val Lys Met Leu 
115 

Val Lys Tyr Ser 



Thr Leu Leu Glu 
150 



His Arg He He Glu Asp 
165 



Glu Asn Lys Leu Tyr 
40 

Asp Glu Asn Thr Lys 
55 

Phe Asn Leu Leu Asp 
75 

Asn Gly Gly Leu Phe 
90 

Gly Leu Leu Ser He 
105 

Phe Phe Glu Glu Lys 
120 

Arg Leu Asp Pro Lys 
135 

Tyr Asp Leu Arg He 
155 

Gly Val Tyr Leu He 
170 



Arg Ser Ser He Ser 
45 

Lys Lys Leu Glu Tyr 
60 

Lys Gly Ser Asp Ala 
80 

Ser Glu Asp Lys Val 
95 

Ser Glu He Glu Glu 
110 

Asn He Lys Asp Glu 
125 

Ser Phe Gly Glu Leu 
140 

Ala Asp Thr Thr Val 
160 

Arg Thr Glu 



<210> 15 

<211> 3834 

<212> DNA 

<213> Borrelia burgdorferi 



<400> 15 

atgaaaacta 

tcaaaagact 

aaaaataaac 

aagtatatat 

ggagtggagt 

aataataaat 

attatagcag 

tcagaagatc 

aatggaaagg 

attgaattca 

gttttattca 

gttgaaaaag 

ctttatgaga 

gaatttaaat 

tcaattattt 

aagaaaatat 

tatgatgaaa 

cttgataaag 

gataaggtta 

ctagttaaaa 

tcaaggttag 



atgatatcgt 
ttataaaaaa 
ttttttcaat 
ttgaagaact 
ctagagtaga 
taaaagaagc 
aggttaagcg 
agctatatag 
tatggagatt 
attttkctaa 
tctaccttat 
aacaaatagc 
gacccgacga 
tatcaggcaa 
ttattttaag 
tacaagaaaa 
atacaaaaaa 
gaagtgatgc 
aatatttaaa 
tgcttttctt 
atcctaaaag 



aaaaacaaat 
ggaaaatatt 
agatgataat 
aaattattca 
tatactgctt 
taaaaaaaat 
cccaacattt 
atatctaaat 
atatgacaaa 
aattgaagaa 
aagaaaagaa 
taaagaaaaa 
ctctatagta 
agaaattact 
aatatttttt 
taagctatac 
gaaattagaa 
aataaagttt 
taatgaaggt 
tgaagaaaaa 
ttttggagaa 



aatcctaata 
aataagctaa 
tccacagaag 
gtagaacaac 
tttgaaaacg 
aatgaaccta 
agttttgatg 
caatatcaaa 
tcgaaagtac 
aaagaagaat 
agatatctaa 
gagataattc 
tttaaaattg 
cagcatattt 
attgcatata 
agatcttcta 
tataaaaaaa 
cctgtattta 
ttgctcagta 
aatattaaag 
ttatacgaaa 



tatctcttta 
aagacttttt 
caaatataga 
aaaaagccgg 
acaaagacaa 
ttcctatcga 
ctaaagataa 
aacattatgg 
tttatggaga 
ataaggaaca 
agacaagtaa 
aaaaaactct 
caaaaaatat 
tagctagcat 
ttgaagataa 
tatcttttag 
taataacaat 
atggagggtt 
ttagcgagat 
atgaaaaatt 
ctctacttga 



taaacaatta 
tattcttata 
gtctttgcta 
tcaaatagaa 
agcatccttt 
agatatcttg 
attaaaagaa 
gatactttca 
aaaaagatat 
agaatggttt 
tgtaatagag 
aaaagagata 
atatgacaaa 
tcttgaagaa 
cgacattttt 
atattttttt 
tttcaattta 
attttcagaa 
tgaagaaata 
tgtaaagtat 
atatgaccta 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 
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agaattgcag 
gaagaagagc 
tatcttacat 
ttgactgatt 
gatataaaga 
tacttaacag 
gatgaagaat 
agtaaagaat 
aatcccattt 
acaccactaa 
aaagatgaat 
aaaagaatta 
aatgatacta 
agtaaagata 
tttgataaat 
aatattttgg 
ttaagtagct 
tttgatattg 
ttttcaaaac 
caagaaatac 
agtataattg 
gacccaaatc 
aatttaactt 
aaacatatat 
tttaaagatg 
tctacatcga 
ataactaggg 
aatcaaatta 
gaatttactc 
gattttaaaa 
aataataaaa 
ttttttgaag 
ttggaaaagg 
attgcaagca 
tgtgtgaatt 
tttattatat 
tcaaatgtgc 
attttaagta 
aatgatcccg 
aaagttaata 
gaaaataatt 
cttggtgatt 
ataaaaggat 



ataccactgt 
ttgaaaataa 
ctagatcact 
ttatggtcat 
taattgataa 
aaaaggtatg 
atagggttat 
tagtacttaa 
cagttgaaat 
gctttattga 
tctttgatat 
aagaaattat 
ctaaagaaga 
tagataattt 
ctttaaatat 
gcaataaaac 
actataaatt 
taattggaaa 
atattcctaa 
ttagtaaaga 
ccattaataa 
tttttagata 
atttagttcc 
ttgctcgcta 
tgcattcaag 
gctttaaagc 
atttgaaaga 
agaagctatc 
ttattaataa 
aaggcttaga 
atcttatatt 
ataaagatgc 
tattaactaa 
acacaaatga 
caatatatat 
ctattttcaa 
taaaatcatg 
atcctttata 
aaaactttaa 
aaatactgaa 
ttattatagc 
ttaaggcatt 
atgataatta 



tcatcgtatt 
gaaagtaaac 
tgatagaaag 
atcatcaatt 
ttcttgtgga 
gtacgagcta 
tattgaagaa 
aaggatgtta 
tactatgcta 
acatcatata 
tgtaaaaaag 
aactatttta 
tatagaaaaa 
aagaataata 
ggaatttagt 
ttctagtgaa 
ttttcactat 
tcctccatgg 
ctacagaaaa 
taatcatcct 
tatttataaa 
ctttgttaca 
ttcagctatt 
taaacttaac 
ttttaaattt 
aaaattcatg 
tagtaaagac 
tcctattcaa 
aatgtttagc 
tccaagcatt 
tctttattct 
aaaagaaagc 
agataaccaa 
aagaactatg 
aaatgatgag 
ctcatttgta 
cctttatcaa 
tttaaatctt 
atatttactt 
actagataaa 
tagtctttac 
aaagaataaa 
tttactaaat 



attgaagacg 
aaaattgcta 
aaaagtgggg 
gaagagcagc 
tcagggcatt 
gataaatttg 
agtgaagagt 
ctaaagragt 
agtttgtgga 
aaagcaggaa 
aaatttgaaa 
gaagatattt 
tctaaaaaga 
ttttctttaa 
gatattgcgt 
gataaagaaa 
ggaattgaat 
gagaaaacta 
ctaggcataa 
ttgagtattg 
tttgatttta 
tttaatttaa 
tggaatgaat 
tatatttatc 
gcaatatttc 
attcagagta 
gatgcttata 
gaatcaataa 
aaatttagtg 
aagaatcgta 
ggagctaata 
tctaaattgc 
tatcaaaccg 
attagtactt 
aaaacaccaa 
tttgactttt 
tgcccaatgc 
gcaaaaaata 
tacttagaat 
gaagatgaat 
tcattagcta 
aaaaaaggag 
aataaaattt 



gagtttacct 
catatcttaa 
catattatac 
ttaaaaccaa 
ttttaatttc 
aagatgtaaa 
atgatgttca 
gtatttatgg 
ttaatacttt 
atgccctgct 
gtggattttc 
atcaaaaaat 
tatacaaaga 
ttaaacttta 
ctgtaattag 
aaatagaaaa 
ttccagatat 
aatttaatga 
aagaacaaaa 
aatacaatga 
aatgctttac 
aattaataaa 
ctagttctag 
aatttgaaaa 
aacttagtaa 
gtgataatat 
aaggaattga 
tagaattcaa 
ctcttggtga 
aatctttatt 
ttcatcaatt 
tatggataga 
aaagagtatt 
tatctcctgg 
tatcacttta 
tgttaagaag 
ctcaacccga 
cttctttact 
attttaagtt 
tttttaaaga 
aggaagattt 
aagattatat 
tttatcataa 



tattcgtact 
aggtaatatt 
tccagatgac 
atccccttta 
ttgtctagat 
aaaagaactt 
agatagtata 
tgttgatatt 
tatttttgga 
aggatatacc 
tttgtttaaa 
taaaggtatt 
atatgaagaa 
ttcattatct 
tttaattgaa 
aattagaaaa 
tcaagaagga 
aacagagttt 
tatcataaaa 
agaaaaaaat 
tagtggtgga 
agaaaaaggt 
aatactaaga 
caaaaaaaga 
tattaaagaa 
tttaaaagaa 
attaaatata 
agacaatgaa 
aggatatatt 
aaaagaatgt 
taattcaaga 
taaagaggat 
ttatagagca 
aaattgttat 
taaaaaatta 
atttgttgat 
agaaaaagaa 
gatagccaaa 
tgataaagaa 
aaaagaaaat 
tatcaccttg 
ttcttcttta 
ataa 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3834 



<210> 16 
<211> 1277 
<212> PRT 

<213> Borrelia burgdorferi 
<220> 

<221> M0D_RES 

<222> (186) 

<223> Xaa = anything 

<220> 

<221> MOD_RES 
25348199.1 
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<222> (573) 
<223> Xaa = 



anything 



<400> 16 

Met Lys Thr Asn Asp lie Val Lys Thr Asn Asn Pro Asn lie Ser Leu 
15 10 15 

Tyr Lys Gin Leu Ser Lys Asp Phe lie Lys Lys Glu Asn lie Asn Lys 
20 25 30 

Leu Lys Asp Phe Phe lie Leu lie Lys Asn Lys Leu Phe Ser lie Asp 
35 40 45 

Asp Asn Ser Thr Glu Ala Asn lie Glu Ser Leu Leu Lys Tyr lie Phe 
50 55 60 

Glu Glu Leu Asn Tyr Ser Val Glu Gin Gin Lys Ala Gly Gin lie Glu 
65 70 75 80 

Gly Val Glu Ser Arg Val Asp lie Leu Leu Phe Glu Asn Asp Lys Asp 
85 90 95 

Lys Ala Ser Phe Asn Asn Lys Leu Lys Glu Ala Lys Lys Asn Asn Glu 
100 105 110 

Pro lie Pro lie Glu Asp lie Leu lie lie Ala Glu Val Lys Arg Pro 
115 120 125 

Thr Phe Ser Phe Asp Ala Lys Asp Lys Leu Lys Glu Ser Glu Asp Gin 
130 135 140 

Leu Tyr Arg Tyr Leu Asn Gin Tyr Gin Lys His Tyr Gly lie Leu Ser 
145 150 155 160 

Asn Gly Lys Val Trp Arg Leu Tyr Asp Lys Ser Lys Val Leu Tyr Gly 
165 170 175 

Glu Lys Arg Tyr lie Glu Phe Asn Phe Xaa Lys lie Glu Glu Lys Glu 
180 185 190 

Glu Tyr Lys Glu Gin Glu Trp Phe Val Leu Phe lie Tyr Leu lie Arg 
195 200 205 

Lys Glu Arg Tyr Leu Lys Thr Ser Asn Val lie Glu Val Glu Lys Glu 
210 215 220 

Gin lie Ala Lys Glu Lys Glu lie lie Gin Lys Thr Leu Lys Glu lie 
225 230 235 240 

Leu Tyr Glu Arg Pro Asp Asp Ser lie Val Phe Lys lie Ala Lys Asn 
245 250 255 

lie Tyr Asp Lys Glu Phe Lys Leu Ser Gly Lys Glu lie Thr Gin His 
260 265 270 

lie Leu Ala Ser lie Leu Glu Glu Ser lie lie Phe lie Leu Arg lie 
275 280 285 

25348199.1 
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Phe Phe lie Ala Tyr 
290 



lie Glu Asp Asn Asp lie 
295 



Phe Lys Lys 
300 



lie Leu 



Gin Glu Asn Lys Leu Tyr Arg Ser Ser lie Ser Phe Arg Tyr Phe Phe 
305 310 315 320 

Tyr Asp Glu Asn Thr Lys Lys Lys Leu Glu Tyr Lys Lys lie lie Thr 
325 330 335 

lie Phe Asn Leu Leu Asp Lys Gly Ser Asp Ala lie Lys Phe Pro Val 
340 345 350 

Phe Asn Gly Gly Leu Phe Ser Glu Asp Lys Val Lys Tyr Leu Asn Asn 
355 360 365 

Glu Gly Leu Leu Ser lie Ser Glu lie Glu Glu lie Leu Val Lys Met 
370 375 380 

Leu Phe Phe Glu Glu Lys Asn lie Lys Asp Glu Lys Phe Val Lys Tyr 
385 390 395 400 

Ser Arg Leu Asp Pro Lys Ser Phe Gly Glu Leu Tyr Glu Thr Leu Leu 
405 410 415 

Glu Tyr Asp Leu Arg lie Ala Asp Thr Thr Val His Arg lie lie Glu 
420 425 430 

Asp Gly Val Tyr Leu lie Arg Thr Glu Glu Glu Leu Glu Asn Lys Lys 
435 440 445 

Val Asn Lys lie Ala Thr Tyr Leu Lys Gly Asn lie Tyr Leu Thr Ser 
450 455 460 

Arg Ser Leu Asp Arg Lys Lys Ser Gly Ala Tyr Tyr Thr Pro Asp Asp 
465 470 475 480 

Leu Thr Asp Phe Met Val lie Ser Ser lie Glu Glu Gin Leu Lys Thr 
485 490 495 

Lys Ser Pro Leu Asp lie Lys lie lie Asp Asn Ser Cys Gly Ser Gly 
500 505 510 

His Phe Leu lie Ser Cys Leu Asp Tyr Leu Thr Glu Lys Val Trp Tyr 
515 520 525 

Glu Leu Asp Lys Phe Glu Asp Val Lys Lys Glu Leu Asp Glu Glu Tyr 
530 535 540 

Arg Val lie He Glu Glu Ser Glu Glu Tyr Asp Val Gin Asp Ser He 
545 550 555 560 

Ser Lys Glu Leu Val Leu Lys Arg Met Leu Leu Lys Xaa Cys He Tyr 
565 570 575 

Gly Val Asp He Asn Pro He Ser Val Glu He Thr Met Leu Ser Leu 
580 585 590 
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Trp lie Asn Thr Phe lie Phe Gly Thr Pro Leu Ser Phe lie Glu His 
595 600 605 



His lie Lys Ala Gly Asn Ala Leu Leu Gly Tyr Thr Lys Asp Glu Phe 
610 615 620 

Phe Asp lie Val Lys Lys Lys Phe Glu Ser Gly Phe Ser Leu Phe Lys 
625 630 635 640 

Lys Arg lie Lys Glu lie lie Thr lie Leu Glu Asp lie Tyr Gin Lys 
645 650 655 

lie Lys Gly lie Asn Asp Thr Thr Lys Glu Asp lie Glu Lys Ser Lys 
660 665 670 

Lys lie Tyr Lys Glu Tyr Glu Glu Ser Lys Asp lie Asp Asn Leu Arg 
675 680 685 

lie lie Phe Ser Leu lie Lys Leu Tyr Ser Leu Ser Phe Asp Lys Ser 
690 695 700 

Leu Asn Met Glu Phe Ser Asp lie Ala Ser Val lie Ser Leu lie Glu 
705 710 715 720 

Asn lie Leu Gly Asn Lys Thr Ser Ser Glu Asp Lys Glu Lys lie Glu 
725 730 735 

Lys lie Arg Lys Leu Ser Ser Tyr Tyr Lys Phe Phe His Tyr Gly lie 
740 745 750 

Glu Phe Pro Asp lie Gin Glu Gly Phe Asp lie Val lie Gly Asn Pro 
755 760 765 

Pro Trp Glu Lys Thr Lys Phe Asn Glu Thr Glu Phe Phe Ser Lys His 
770 775 780 

lie Pro Asn Tyr Arg Lys Leu Gly lie Lys Glu Gin Asn lie lie Lys 
785 790 795 800 

Gin Glu He Leu Ser Lys Asp Asn His Pro Leu Ser He Glu Tyr Asn 
805 810 815 

Glu Glu Lys Asn Ser He He Ala He Asn Asn He Tyr Lys Phe Asp 
820 825 830 

Phe Lys Cys Phe Thr Ser Gly Gly Asp Pro Asn Leu Phe Arg Tyr Phe 
835 840 845 

Val Thr Phe Asn Leu Lys Leu He Lys Glu Lys Gly Asn Leu Thr Tyr 
850 855 860 

Leu Val Pro Ser Ala He Trp Asn Glu Ser Ser Ser Arg He Leu Arg 
865 870 875 . 880 

Lys His He Phe Ala Arg Tyr Lys Leu Asn Tyr He Tyr Gin Phe Glu 
885 890 895 
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Asn Lys Lys Arg Phe Lys Asp Val His Ser Ser Phe Lys Phe Ala lie 
900 905 910 



Phe Gin Leu Ser Asn lie Lys Glu Ser Thr Ser Ser Phe Lys Ala Lys 
915 920 925 

Phe Met lie Gin Ser Ser Asp Asn lie Leu Lys Glu lie Thr Arg Asp 
930 935 940 

Leu Lys Asp Ser Lys Asp Asp Ala Tyr Lys Gly lie Glu Leu Asn lie 
945 950 955 960 

Asn Gin lie Lys Lys Leu Ser Pro lie Gin Glu Ser lie lie Glu Phe 
965 970 975 

Lys Asp Asn Glu Glu Phe Thr Leu lie Asn Lys Met Phe Ser Lys Phe 
980 985 990 

Ser Ala Leu Gly Glu Gly Tyr lie Asp Phe Lys Lys Gly Leu Asp Pro 
995 1000 1005 

Ser lie Lys Asn Arg Lys Ser Leu Leu Lys Glu Cys Asn Asn Lys Asn 
1010 1015 1020 

Leu lie Phe Leu Tyr Ser Gly Ala Asn lie His Gin Phe Asn Ser Arg 
1025 1030 1035 1040 

Phe Phe Glu Asp Lys Asp Ala Lys Glu Ser Ser Lys Leu Leu Trp lie 
1045 1050 1055 

Asp Lys Glu Asp Leu Glu Lys Val Leu Thr Lys Asp Asn Gin Tyr Gin 
1060 1065 1070 

Thr Glu Arg Val Phe Tyr Arg Ala lie Ala Ser Asn Thr Asn Glu Arg 
1075 1080 1085 

Thr Met lie Ser Thr Leu Ser Pro Gly Asn Cys Tyr Cys Val Asn Ser 
1090 1095 1100 

lie Tyr lie Asn Asp Glu Lys Thr Pro lie Ser Leu Tyr Lys Lys Leu 
1105 1110 1115 1120 

Phe lie lie Ser lie Phe Asn Ser Phe Val Phe Asp Phe Leu Leu Arg 
1125 1130 1135 

Arg Phe Val Asp Ser Asn Val Leu Lys Ser Cys Leu Tyr Gin Cys Pro 
1140 1145 1150 

Met Pro Gin Pro Glu Glu Lys Glu lie Leu Ser Asn Pro Leu Tyr Leu 
1155 1160 1165 

Asn Leu Ala Lys Asn Thr Ser Leu Leu lie Ala Lys Asn Asp Pro Glu 
1170 1175 1180 

Asn Phe Lys Tyr Leu Leu Tyr Leu Glu Tyr Phe Lys Phe Asp Lys Glu 
1185 1190 1195 1200 
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Lys Val Asn Lys lie Leu Lys Leu Asp Lys Glu Asp Glu Phe Phe Lys 
1205 1210 1215 



Glu Lys Glu Asn Glu Asn Asn Phe lie lie Ala Ser Leu Tyr Ser Leu 
1220 1225 1230 

Ala Lys Glu Asp Phe lie Thr Leu Leu Gly Asp Phe Lys Ala Leu Lys 
1235 1240 1245 

Asn Lys Lys Lys Gly Glu Asp Tyr lie Ser Ser Leu lie Lys Gly Tyr 
1250 1255 1260 

Asp Asn Tyr Leu Leu Asn Asn Lys lie Phe Tyr His Lys 
1265 1270 1275 



<210> 17 
<211> 197 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 17 

ctggctgcta caccacttgt tgatgatact 
aacttttatt cacttcttaa tgaaactggg 
gttgacctag ctggaggtgc aatagacgaa 
gcgattattg agcttat 



gtaattggaa agttgagaac tgcaaaaatc 60 
cttgatggtg tacccgcatt taaagaaggt 12 0 
caatttacat accactatat aaaaaatgaa 180 

197 



<210> 18 

<211> 65 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 18 
Leu Ala Ala Thr 
1 

Thr Ala Lys lie 
20 

Gly Val Pro Ala 
35 

Asp Glu Gin Phe 
50 



Pro Leu Val Asp 
5 

Asn Phe Tyr Ser 

Phe Lys Glu Gly 
40 

Thr Tyr His Tyr 
55 



Asp Thr Val He 
10 

Leu Leu Asn Glu 
25 

Val Asp Leu Ala 



He Lys Asn Glu 
60 



Gly Lys Leu Arg 
15 

Thr Gly Leu Asp 
30 

Gly Gly Ala He 
45 

Ala He He Glu 



Leu 
65 



<210> 19 
<211> 1113 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 19 



25348199.1 
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ttgccgcaag atacaattag tgtaagtttg cttgactcta gaattcaagc tagtaggccc 60 
aattattata atccactttt ggtttacaaa acagctaaaa tcaaagttaa taaagatgct 120 
gctaactata aaatattgaa tttaaccgtt aataactatg aaaaacaaat tgaaacttta 180 
gaaaaagata atgggaatgg acaagatcag tttggaaaag aaaaaacact gcttaaaacc 240 
gcaatgtcga attttttcaa ttcaagtgaa gaatcattaa aatcagccga tctttttatt 300 
tataaggata aacccgaaga gttaaaaaaa tatcttaaag tacatagaca cacttttgtt 360 
gtacttatta atactgaggg tgataattcc gatgatggac ttaagattta taaagatgat 420 
tatgataagt ttaaaacacc ttcaattttt tttgtattct caactaaaga acaagaaata 480 
aaagaactat ttaaagataa aggcaatact gaaaaagaaa gaaatattgc tgtttacagc 540 
aataataaag acaatttaca cctcaaattt ataagtcaat atttacatca agctagtatt 600 
tttcatgctg taaatcctta tggcatgccg ctggctgcta caccacttgt tgatgatact 660 
gtaattggaa agttgagaac tgcaaaaatc aacttttatt cacttcttaa tgaaactggg 720 
cttgatggtg tacccgcatt taaagaaggt gttgacctag ctggaggtgc aatagacgaa 780 
caatttacat accactatat aaaaaatgaa gcgattattg agcttattag aatttggaac 840 
aaaaacaata ggcaaaatag caaattatct gcactacaac ttagtggggc tagagacaat 900 
gcatatactt cagcaattga atgtttactg aaaaggtttg tggatagagg acttattata 960 
cagtataaaa atttaagtct tactctttct cctacaccac aacttaaatt agaacttagc 1020 
gtgaatatta cttataactt tagcattaat gctgtttctt tagtaattac tactcaagat 1080 
atagttgatt atcaaaacag cttaagtgct taa 1113 



<210> 20 
<211> 370 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 20 

Met Pro Gin Asp Thr lie Ser Val Ser Leu Leu Asp Ser Arg lie Gin 
15 10 15 

Ala Ser Arg Pro Asn Tyr Tyr Asn Pro Leu Leu Val Tyr Lys Thr Ala 
20 25 30 

Lys lie Lys Val Asn Lys Asp Ala Ala Asn Tyr Lys lie Leu Asn Leu 
35 40 45 

Thr Val Asn Asn Tyr Glu Lys Gin lie Glu Thr Leu Glu Lys Asp Asn 
50 55 60 

Gly Asn Gly Gin Asp Gin Phe Gly Lys Glu Lys Thr Leu Leu Lys Thr 
65 70 75 80 

Ala Met Ser Asn Phe Phe Asn Ser Ser Glu Glu Ser Leu Lys Ser Ala 
85 90 95 

Asp Leu Phe lie Tyr Lys Asp Lys Pro Glu Glu Leu Lys Lys Tyr Leu 
100 105 110 

Lys Val His Arg His Thr Phe Val Val Leu He Asn Thr Glu Gly Asp 
115 120 125 

Asn Ser Asp Asp Gly Leu Lys He Tyr Lys Asp Asp Tyr Asp Lys Phe 
130 135 140 

Lys Thr Pro Ser He Phe Phe Val Phe Ser Thr Lys Glu Gin Glu He 
145 150 155 160 
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Lys Glu Leu Phe Lys Asp Lys Gly Asn Thr Glu Lys Glu Arg Asn lie 
165 170 175 



Ala Val Tyr Ser Asn Asn Lys Asp Asn Leu His Leu Lys Phe lie Ser 
180 185 190 

Gin Tyr Leu His Gin Ala Ser lie Phe His Ala Val Asn Pro Tyr Gly 
195 200 205 

Met Pro Leu Ala Ala Thr Pro Leu Val Asp Asp Thr Val lie Gly Lys 
210 215 220 

Leu Arg Thr Ala Lys lie Asn Phe Tyr Ser Leu Leu Asn Glu Thr Gly 
225 230 235 240 

Leu Asp Gly Val Pro Ala Phe Lys Glu Gly Val Asp Leu Ala Gly Gly 
245 250 255 

Ala lie Asp Glu Gin Phe Thr Tyr His Tyr lie Lys Asn Glu Ala lie 
260 265 270 

lie Glu Leu lie Arg lie Trp Asn Lys Asn Asn Arg Gin Asn Ser Lys 
275 280 285 

Leu Ser Ala Leu Gin Leu Ser Gly Ala Arg Asp Asn Ala Tyr Thr Ser 
290 295 300 

Ala lie Glu Cys Leu Leu Lys Arg Phe Val Asp Arg Gly Leu lie lie 
305 310 315 320 

Gin Tyr Lys Asn Leu Ser Leu Thr Leu Ser Pro Thr Pro Gin Leu Lys 
325 330 335 

Leu Glu Leu Ser Val Asn lie Thr Tyr Asn Phe Ser lie Asn Ala Val 
340 345 350 

Ser Leu Val lie Thr Thr Gin Asp lie Val Asp Tyr Gin Asn Ser Leu 
355 360 365 

Ser Ala 
370 



<210> 21 
<211> 1088 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 21 

cactatatta taattccagt tcaatcagaa 
atcaatatta ttaatggtat tacaagacat 
aaaaccattt tctaaaaaat ggaaaaattc 
ttttttttgt tttcttttct tccattttta 
tcgtccacta ccatacgatt ttctctatag 
tatagaaaaa ataattttaa ggtctattta 
gattatactc ttttagttat aagaattttt 
agtaattagt gtaagtgtac ttatccattt 
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atatggtcaa tagaaagttt taatattttg 60 
agagaaaaaa atataatatt tctattatag 120 
ttaaagaatt tttttataca gaattatatc 180 
ctatttttct ttatttttag gaaaaaccat 240 
gtaatattat agttaaagta attttgaata 300 
atttcttgat aatatatttc tcttgaagaa 360 
attctatgtt tttatattta ctgcaaaaat 420 
tagcattaat ttattcttaa cagtattatt 480 
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attatcaaga atggtctaag aggcaagata atttttaaaa aagcctaaga tataagtact 540 

taggcttttt taaaataaga agatattgtt gtgctagtta tattgatttg gcatcctttt 600 

ctaagtcatt aagtatagta gcaaggctac ctttactatc atcattcata taaattaatg 660 

ttttgtgtat tagtttaatg ataagataag cttgagctac cttctcttta gtaatcccat 720 

caatagtaac gctagaaaga ttgctaccaa gatggccttt agccttacca cataaagtct 780 

ttagcttatc tttgatgttc tttaagttta taaatttagc atcaaactct tgttctgtct 840 

gataacccaa tttcttacgc tgatcaatct tatcttttgc ttctataaga ctactaagct 900 

ttgtaatctc ataaataaca tctttaagag attggtttag tgtgtcttta gtagaattat 960 

tgttgtcttc ataattttca ataccttttt caagatcttt taatttatgg gaaatgctat 1020 

aagcctcaag cccagccatc ttaacaagat tagttaagtc agaagtagtt tgcatgaatt 1080 

tttgaagt 1088 



<210> 22 
<211> 39 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 22 

His Tyr He He He Pro Val Gin 
1 5 

Phe Asn He Leu He Asn He He 
20 

Lys Asn He He Phe Leu Leu 
35 



Ser Glu He Trp Ser He Glu Ser 
10 15 

Asn Gly lie Thr Arg His Arg Glu 
25 30 



<210> 23 
<211> 750 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 23 

atggatatta aaaaaccaga tattatagca ctcacatcag ttaaaggagg agttggaaaa 60 
agcacacttt ctatactttt ttcttatttg ttgaaggaat tgggtaaaaa aatattacta 120 
attgatttgg atccacagaa ttctttaaca tcatatttta ccaagtatat tcctgacgcc 180 
gaaacatata atgtgtatag tatgttaaaa ggagatttct attttaaaaa atacttaaat 240 
aaaattaatg attatatgta tataattcct tctcatccta tgttagaaaa atttaataca 300 
gaaaccgatc aagaaacttt cttggaatat tatttaaata gaaatataat aaattgcgat 3 60 
tttgattata ttttgttaga cacttctcca ggttcaaatt tgcttttaaa gagtgcttta 420 
aatacttcaa attatattat aattccagtt caatcagaaa tatggtcaat agaaagtttt 480 
aatattttga tcaatattat taatggcatt acaaaacata gagaaaaaaa atataatatt 540 
tctattgtag aaaaccaatt tataaaaaat agaaatattc ttaaagaagt agaaaatctg 600 
attcataaag aatacaaaga atatatcaag ggcaagatac atttttataa tagtataaaa 660 
gttcttataa ctaaaagact cgaaccttct tcaagagaaa tatattatca agaaattaaa 720 
gaaactttga aaaatatttt ttctttataa 750 



<210> 24 
<211> 248 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 24 

Met Asp He Lys Lys Pro Asp He He Ala Leu Thr Ser Val Lys Gly 
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1 



5 



10 



15 



Gly Val Gly Lys Ser Thr Leu Ser lie Leu Phe Ser Tyr Leu Leu Lys 
20 25 30 

Glu Leu Gly Lys Lys lie Leu Leu lie Asp Leu Asp Pro Gin Asn Ser 
35 40 45 

Leu Thr Ser Tyr Phe Thr Lys Tyr lie Pro Asp Ala Glu Thr Tyr Asn 
50 55 60 

Val Tyr Ser Met Leu Lys Gly Asp Phe Tyr Phe Lys Lys Tyr Leu Asn 
65 70 75 80 

Lys lie Asn Asp Tyr Met Tyr lie lie Pro Ser His Pro Met Leu Glu 
85 90 95 

Lys Phe Asn Thr Glu Thr Asp Gin Glu Thr Phe Leu Glu Tyr Tyr Leu 
100 105 110 

Asn Arg Asn lie lie Asn Cys Asp Phe Asp Tyr lie Leu Leu Asp Thr 
115 120 125 

Ser Pro Gly Ser Asn Leu Leu Leu Lys Ser Ala Leu Asn Thr Ser Asn 
130- 135 140 

Tyr lie lie lie Pro Val Gin Ser Glu lie Trp Ser lie Glu Ser Phe 
145 150 155 160 

Asn lie Leu lie Asn lie lie Asn Gly lie Thr Lys His Arg Glu Lys 
165 170 175 

Lys Tyr Asn lie Ser lie Val Glu Asn Gin Phe lie Lys Asn Arg Asn 
180 185 190 

lie Leu Lys Glu Val Glu Asn Leu lie His Lys Glu Tyr Lys Glu Tyr 
195 200 205 

lie Lys Gly Lys lie His Phe Tyr Asn Ser lie Lys Val Leu lie Thr 
210 215 220 

Lys Arg Leu Glu Pro Ser Ser Arg Glu lie Tyr Tyr Gin Glu lie Lys 
225 230 235 240 

Glu Thr Leu Lys Asn lie Phe Ser 
245 



<210> 25 
<211> 509 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 25 

cattatcatt taaatatttc tcataaaatc aaatatatta cacaagttag tactaatcct 60 
gttaagttta ttctttttgc aaataaaata aagaattttc caaattctta ctataattat 120 
ttagtaaata atttgcgtaa aattggatat aaaaatattc caattttagt agaattaaag 180 
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gaaaaaataa gagatttaaa gtgagatata tatttttatt cttaatattt aagagtctaa 240 
atctttttgc gcttgagagt tttttttatg attttgatgt aaggactaaa tatttaaaat 300 
attttaattc aagctatgcg caaaaaaaaa taagcccaat aaaacatttt attacagaag 360 
attgttacat tgaagtttca agtgaaattt cttctgagta tgtttattat tcttttttta 420 
ataaaaaaaa gaatgtaggt tatatttttc cagggtctta cgtgattaaa gtgggcaaag 480 
agggtattga gcagataaaa atatttttt 509 



<210> 26 

<211> 67 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 26 
His Tyr His Leu 
1 

Ser Thr Asn Pro 
20 

Phe Pro Asn Ser 
35 

Gly Tyr Lys Asn 
50 



Asn lie Ser His 
5 

Val Lys Phe He 

Tyr Tyr Asn Tyr 
40 

He Pro He Leu 
55 



Lys He Lys Tyr 
10 

Leu Phe Ala Asn 
25 

Leu Val Asn Asn 



Val Glu Leu Lys 
60 



He Thr Gin Val 
15 

Lys He Lys Asn 
30 

Leu Arg Lys He 
45 

Glu Lys He Arg 



Asp Leu Lys 
65 



<210> 27 
<211> 1302 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 27 

ttgcttagtt ataaaaaggt tcttattgtt ggtagaccaa atgttggtaa atctgcttta 60 
tttaatcgaa ttttagatac aaaaagaagt attactgaga gtacttacgg tgttactaga 12 0 
gatttagttg aagaagtttg taaggttgat tcttttaagt ttaaattaat cgatactggt 180 
gggtttacta tcttgaaaga tgagattagc aaaattgttg tgcaaaaggt tttaagctct 24 0 
ttagaaaaag ttgatttaat tttattggtt ttagatatta atgaaatttt acttgaagat 300 
tatcagatta ttgaaagact gagaaaatat agtagtaagg tggttttggt tttaaacaaa 360 
gtagatacta aggataagga atgtttagct cacgaatttc ataatttagg attcaagcgc 42 0 
tattttctgg ttagtgcagc ccattgtcga ggcattacta agcttagaga ttttttaaaa 480 
gtagaagttg gtgaagttgg cattgagagt ggcgctgata ttaaggttgg gattataggc 54 0 
aagcctaatt caggcaaatc tacccttatt aattatttat ctggaaatga aattgcaatt 600 
gtttctgatc aacctggtac tactagagat tttattaaaa ctaagtttac tagaaatggg 660 
aaagtttttg aggttgttga tacagctggg ataaggcgaa gggcaagagt aaatgaaatt 72 0 
gttgaatatt attctgttaa tagggcccta aaagtaattg acatggtaga tattgtgttt 780 
ttattgattg atgttcaaga aaaattgact tctcaggata aaaaaattgc tcattatgtt 840 
actaaaaagg ggaaaggaat tgttattgtg tttagcaaat gggatcttgt ggatgagtct 900 
aaaggttatt ttgaagcctt aaagagccat gtgaagtttt tttttcctat tttaaatttt 960 
gctcctatat ttagaatttc tgttcataaa. aggataggtt tagattctct ttttaaagaa 1020 
tcttttaagt taaaagatca gcttgagctt aaaaccagta ctccagatct aaataaaatg 1080 
ttaaatttat ggatcaaaga ttatcattta aatatttctc ataaaatcaa atatattaca 1140 
caagttagta ctaatcctgt taagtttatt ctttttgcaa ataaaataaa gaattttcca 1200 
aattcttact ataattattt agtaaataat ttgcgtaaaa ttggatataa aaatattcca 1260 
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attttagtag aattaaagga aaaaataaga gatttaaagt ga 



1302 



<210> 28 

<211> 433 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 28 
Met Leu Ser Tyr 
1 

Lys Ser Ala Leu 
20 

Glu Ser Thr Tyr 
35 

Val Asp Ser Phe 
50 

Leu Lys Asp Glu 
65 

Leu Glu Lys Val 



Leu Leu Glu Asp 
100 

Lys Val Val Leu 
115 

Leu Ala His Glu 
130 



Lys Lys Val Leu 
5 

Phe Asn Arg lie 



Gly Val Thr Arg 
40 

Lys Phe Lys Leu 
55 

lie Ser Lys lie 
70 

Asp Leu lie Leu 
85 

Tyr Gin He He 



Val Leu Asn Lys 
120 

Phe His Asn Leu 
135 



He Val Gly Arg 
10 

Leu Asp Thr Lys 
25 

Asp Leu Val Glu 



He Asp Thr Gly 
60 

Val Val Gin Lys 
75 

Leu Val Leu Asp 
90 

Glu Arg Leu Arg 
105 

Val Asp Thr Lys 



Gly Phe Lys Arg 
140 



Pro Asn Val Gly 
15 

Arg Ser He Thr 
30 

Glu Val Cys Lys 
45 

Gly Phe Thr He 



Val Leu Ser Ser 
80 

He Asn Glu He 
95 

Lys Tyr Ser Ser 
110 

Asp Lys Glu Cys 
125 

Tyr Phe Leu Val 



Ser Ala 
145 

Val Glu 



Gly He 



Ala His Cys 



Val Gly Glu 
165 

lie Gly Lys 
180 



Arg Gly He 
150 

Val Gly He 



Pro Asn Ser 



Thr Lys 



Glu Ser 
170 

Gly Lys 
185 



Leu Arg Asp Phe Leu Lys 
155 160 

Gly Ala Asp He Lys Val 
175 

Ser Thr Leu He Asn Tyr 
190 



Leu Ser 



Arg Asp 
210 

Val Val 
225 



Gly Asn Glu 
195 

Phe He Lys 
Asp Thr Ala 



lie Ala He 
200 

Thr Lys Phe 
215 

Gly He Arg 
230 



Val Ser Asp Gin 



Thr Arg 
Arg Arg 



Asn Gly 
220 

Ala Arg 
235 



Pro Gly Thr Thr 
205 

Lys Val Phe Glu 



Val Asn Glu He 
240 



Val Glu Tyr Tyr Ser Val Asn Arg Ala Leu Lys Val He Asp Met Val 
245 250 255 
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Asp lie Val Phe Leu Leu lie Asp Val Gin Glu Lys Leu Thr Ser Gin 
260 265 270 



Asp Lys Lys lie 
275 

lie Val Phe Ser 
290 

Glu Ala Leu Lys 
305 

Ala Pro lie Phe 



Leu Phe Lys Glu 
340 

Ser Thr Pro Asp 
355 

His Leu Asn lie 
370 

Asn Pro Val Lys 
385 

Asn Ser Tyr Tyr 



Lys Asn lie Pro 
420 



Ala His Tyr Val 
280 

Lys Trp Asp Leu 
295 

Ser His Val Lys 
310 

Arg lie Ser Val 
325 

Ser Phe Lys Leu 



Leu Asn Lys Met 
360 

Ser His Lys lie 
375 

Phe lie Leu Phe 
390 

Asn Tyr Leu Val 
405 

lie Leu Val Glu 



Thr Lys Lys Gly 



Val Asp Glu Ser 
300 

Phe Phe Phe Pro 
315 

His Lys Arg lie 
330 

Lys Asp Gin Leu 
345 

Leu Asn Leu Trp 



Lys Tyr lie Thr 
380 

Ala Asn Lys lie 
395 

Asn Asn Leu Arg 
410 

Leu Lys Glu Lys 
425 



Lys Gly He Val 
285 

Lys Gly Tyr Phe 



He Leu Asn Phe 
320 

Gly Leu Asp Ser 
335 

Glu Leu Lys Thr 
350 

He Lys Asp Tyr 
365 

Gin Val Ser Thr 



Lys Asn Phe Pro 
400 

Lys He Gly Tyr 
415 

He Arg Asp Leu 
430 



Lys 



<210> 29 
<211> 924 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 29 

cacgtagatt ttacaattga agttgaaaga tctcttagag tgcttgacgg ggcaatattg 60 
gttcttgatt ctgttgcagg agttcaatcc caatcaataa ctgttgatcg acagcttaaa 120 
agatatagcg tgccgcgcct tgcatttgta aacaagtgtg ataaaaccgg agcaaatccc 180 
tacaatgtaa aagatcaact aagatcaaaa cttgacttaa actccgtttt aatgcaaatt 240 
ccaattggat tagaagacaa acatattgga gttatagacc ttgtattaat gaaagcctac 300 
tattttgaag gaaaagatgg aacagaaata atagaaaaag aaataccctc agatctctta 360 
gaagaagcaa aaagcaaacg agaaataatg cttgatactc ttgctgactt taatgatgaa 420 
cttatggaat tacacatgga aggaaaagaa gttcctactg aaataatata caatgcaact 480 
agaacaggaa cattggcttt aaaattatgc cctgtattta tgggatctgc ttataaaaac 540 
aaaggagtaa atatattgaa tttggagcat ctcctagagc ttctcttagt ttattaaagt 600 
gtgctcgtgt taatgctctt tatgagggga gaatatttgt tttaccagaa gatgtcaaag 660 
ctgttgctta cagcgtatta aggcatagaa ttacaccatc ttatgaggca gaggtagagg 720 
aaatgagcat tgatgatatt attagaatgc ttctttctgc tgtagcgctt ccttaggaaa 780 
tgattttaaa atgatacaag ataatgagat aagtagtagt actaaaacta ggataaaagc 84 0 
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tttaaaattc ttttcaagga aaatgctttc agagcttaat tttggtggtt atcgttcaat 900 
ttttaaaggt cttggccttg aatt 924 



<210> 30 
<211> 198 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 30 

His Val Asp Phe Thr lie Glu Val Glu Arg Ser Leu Arg Val Leu Asp 
15 10 15 

Gly Ala lie Leu Val Leu Asp Ser Val Ala Gly Val Gin Ser Gin Ser 
20 25 30 

lie Thr Val Asp Arg Gin Leu Lys Arg Tyr Ser Val Pro Arg Leu Ala 
35 40 45 

Phe Val Asn Lys Cys Asp Lys Thr Gly Ala Asn Pro Tyr Asn Val Lys 
50 55 60 

Asp Gin Leu Arg Ser Lys Leu Asp Leu Asn Ser Val Leu Met Gin lie 
65 70 75 80 

Pro lie Gly Leu Glu Asp Lys His lie Gly Val lie Asp Leu Val Leu 
85 90 95 

Met Lys Ala Tyr Tyr Phe Glu Gly Lys Asp Gly Thr Glu lie lie Glu 
100 105 110 

Lys Glu lie Pro Ser Asp Leu Leu Glu Glu Ala Lys Ser Lys Arg Glu 
115 120 125 

lie Met Leu Asp Thr Leu Ala Asp Phe Asn Asp Glu Leu Met Glu Leu 
130 135 140 

His Met Glu Gly Lys Glu Val Pro Thr Glu He He Tyr Asn Ala Thr 
145 150 155 160 

Arg Thr Gly Thr Leu Ala Leu Lys Leu Cys Pro Val Phe Met Gly Ser 
165 170 175 

Ala Tyr Lys Asn Lys Gly Val Asn He Leu Asn Leu Glu His Leu Leu 
180 185 190 

Glu Leu Leu Leu Val Tyr 
195 



<210> 31 
<211> 2082 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 31 

atggactata ataaattacg aaacataggt attagcgcac acatcgactc aggaaaaacc 60 
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actcttacag 
ggcaaagatg 
acaatagcat 
acacccggac 
gcaatattgg 
cagcttaaaa 
gcaaatccct 
atgcaaattc 
aaagcctact 
gatctcttag 
aatgatgaac 
aatgcaacta 
tataaaaaca 
catgatataa 
attgacaacg 
cagttgactt 
tcaagaactt 
gaagacattg 
tcaggagata 
gatccagtaa 
aaagcccttg 
tcaaatgaaa 
atgaaaagag 
acgattacaa 
cagtttggac 
tttgtcaatc 
gggttccaaa 
attacaatca 
gcagcaattg 
ataatgaaag 
aatcaaagaa 
gctgaggtgc 
ggaaaagcag 
gatgaacttc 



aacgtattct 
gggttggtgc 
cagctgcaac 
acgtagattt 
ttcttgattc 
gatatagcgt 
acaatgtaaa 
caattggatt 
attttgaagg 
aagaagcaaa 
ttatggaatt 
gaacaggaac 
aaggagtgca 
aaaacaccgc 
agctcccaac 
atgtgagaat 
ctaaaaaatt 
aatttggagg 
cgttttgtga 
tttctctttc 
gaagatttac 
caataattca 
agttcaaggc 
gaaaagctga 
gagttgcagg 
taataaaagg 
aagcaatgga 
atgatggcca 
gagcttttag 
ttacccttga 
gaggaataat 
ctttaagcga 
aattctcaat 
gcaaaaaatt 



tttttattgt 
aacaatggac 
tcacgttgaa 
tacaattgaa 
tgttgcagga 
gccgcgcctt 
agatcaacta 
agaagacaaa 
aaaagatgga 
aagcaaacga 
acacatggaa 
attggcttta 
attgctctta 
tcttgaccta 
tgttgctctt 
ctatcaagga 
caaagttgga 
aagtggtgac 
tccatcgatc 
tgtaaaacca 
aaaagaagat 
aggaatggga 
agaagttgaa 
atttaattat 
gtttatggaa 
aggagtaatc 
aaggggaaca 
atatcacatt 
agaggcttat 
aggacctact 
aacaggttcc 
aatgtttgga 
ggaattctta 
taacgatcaa 



aataaaattc 
tcaatggaac 
tggaaagatt 
gttgaaagat 
gttcaatccc 
gcatttgtaa 
agatcaaaac 
catattggag 
acagaaataa 
gaaataatgc 
ggaaaagaag 
aaattatgcc 
gatgctgtaa 
aataataatg 
gcatttaaac 
attttaaaaa 
aggcttatca 
attgttgctt 
aactattcaa 
aaggataaaa 
ccaacattta 
gagctacact 
accggaatgc 
actcacaaaa 
cctcttgaca 
ccaacagaat 
ttaattggct 
gttgactcat 
gaaaaagcaa 
gaattccaag 
ctagaagatg 
ttttcaacag 
aggtatggaa 
aacaaatctt 



atgcaattca 
ttgaaagaga 
ttccgataaa 
ctcttagagt 
aatcaataac 
acaagtgtga 
ttgacttaaa 
ttatagacct 
tagaaaaaga 
ttgatactct 
ttcctactga 
ctgtatttat 
ccagattttt 
aaaaagaaat 
ttgaagacgg 
aaggacaaga 
gaatgcatgc 
tatttggaat 
tgacatcaat 
aatctgctga 
aaacttatgt 
tagaagttta 
cgcaagtagc 
agcaatctgg 
aagaaggaga 
atatcccatc 
ttccaatagt 
ctgatattgc 
agcctacaat 
gcaatatgtt 
gaagtttttc 
tccttagatc 
aagttccaag 
aa 



cgaagtaaaa 
aagaggaatc 
tattattgat 
gcttgacggg 
tgttgatcga 
taaaaccgga 
ctccgtttta 
tgtattaatg 
aataccctca 
tgctgacttt 
aataatatac 
gggatctgct 
gccatcccct 
cgatcttaaa 
acaatacgga 
acttatcaac 
caataataca 
agaatgtgca 
gtttattcca 
taatatggcc 
tgacattgaa 
cattgaaaga 
ctatagagaa 
aggagctggt 
aacatacgaa 
atgtgataaa 
tgacataaaa 
attccaatta 
ccttgagcca 
tggactttta 
aaaagttgag 
ctctacccaa 
cactatattt 



120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2082 



<210> 32 
<211> 693 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 32 

Met Asp Tyr Asn Lys Leu Arg Asn lie Gly lie Ser Ala His lie Asp 
15 10 15 

Ser Gly Lys Thr Thr Leu Thr Glu Arg lie Leu Phe Tyr Cys Asn Lys 
20 25 30 

He His Ala He His Glu Val Lys Gly Lys Asp Gly Val Gly Ala Thr 
35 40 45 

Met Asp Ser Met Glu Leu Glu Arg Glu Arg Gly He Thr He Ala Ser 
50 55 60 

Ala Ala Thr His Val Glu Trp Lys Asp Phe Pro He Asn He He Asp 
65 70 75 80 
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Thr Pro Gly His Val Asp Phe Thr lie Glu Val Glu Arg Ser Leu Arg 
85 90 95 



Val Leu 



Asp Gly 
100 



Ala He Leu Val 



Leu Asp Ser Val 
105 



Ala Gly Val Gin 
110 



Ser Gin 



Ser He 
115 



Thr Val 



Asp Arg 
120 



Gin Leu Lys Arg 



Tyr Ser Val Pro 
125 



Arg Leu 
130 



Ala Phe Val Asn 



Lys Cys Asp Lys Thr Gly 
135 140 



Ala Asn Pro Tyr 



Asn Val Lys Asp 
145 

Met Gin He Pro 



Gin Leu Arg Ser Lys Leu Asp Leu 
150 155 

He Gly Leu Glu Asp Lys His He 
165 170 



Asn Ser Val Leu 
160 

Gly Val He Asp 
175 



Leu Val 



Leu Met 
180 



Lys Ala Tyr Tyr 



Phe Glu Gly Lys 
185 



Asp Gly Thr Glu 
190 



He He 



Glu Lys 
195 



Glu He 



Pro Ser 
200 



Asp Leu Leu Glu 



Glu Ala Lys Ser 
205 



Lys Arg 
210 



Glu He Met Leu 



Asp Thr Leu Ala Asp Phe 
215 220 



Asn Asp Glu Leu 



Met Glu Leu His Met Glu Gly Lys Glu Val Pro Thr 
225 230 235 



Glu He He Tyr 
240 



Asn Ala Thr Arg 



Thr Gly Thr Leu Ala Leu Lys Leu 
245 250 



Cys Pro Val Phe 
255 



Met Gly 



Ser Ala 
260 



Tyr Lys Asn Lys 



Gly Val Gin Leu 
265 



Leu Leu Asp Ala 
270 



Val Thr 



Arg Phe 
275 



Leu Pro 



Ser Pro 
280 



His Asp He Lys 



Asn Thr Ala Leu 
285 



Asp Leu 
290 



Asn Asn Asn Glu 



Lys Glu 
295 



He Asp Leu Lys 
300 



He Asp Asn Glu 



Leu Pro Thr Val Ala Leu Ala Phe Lys Leu Glu Asp 
305 310 315 



Gly Gin Tyr Gly 
320 



Gin Leu Thr Tyr 



Val Arg He Tyr Gin Gly He Leu 
325 330 



Lys Lys Gly Gin 
335 



Glu Leu 



He Asn 
340 



Ser Arg Thr Ser 



Lys Lys Phe Lys 
345 



Val Gly Arg Leu 
350 



lie Arg 



Met His 
355 



Ala Asn 



Asn Thr 
360 



Glu Asp He Glu 



Phe Gly Gly Ser 
365 



Gly Asp 
370 



He Val Ala Leu 



Phe Gly He Glu Cys Ala 
375 380 



Ser Gly Asp Thr 
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Phe Cys Asp Pro Ser lie Asn Tyr Ser Met Thr Ser Met Phe lie Pro 
385 390 395 400 



Asp Pro Val lie Ser Leu Ser Val Lys Pro Lys Asp Lys Lys Ser Ala 
405 410 415 

Asp Asn Met Ala Lys Ala Leu Gly Arg Phe Thr Lys Glu Asp Pro Thr 
420 425 430 

Phe Lys Thr Tyr Val Asp lie Glu Ser Asn Glu Thr lie lie Gin Gly 
435 440 445 

Met Gly Glu Leu His Leu Glu Val Tyr lie Glu Arg Met Lys Arg Glu 
450 455 460 

Phe Lys Ala Glu Val Glu Thr Gly Met Pro Gin Val Ala Tyr Arg Glu 
465 470 475 480 

Thr lie Thr Arg Lys Ala Glu Phe Asn Tyr Thr His Lys Lys Gin Ser 
485 490 495 

Gly Gly Ala Gly Gin Phe Gly Arg Val Ala Gly Phe Met Glu Pro Leu 
500 505 510 

Asp Lys Glu Gly Glu Thr Tyr Glu Phe Val Asn Leu lie Lys Gly Gly 
515 520 525 

Val lie Pro Thr Glu Tyr lie Pro Ser Cys Asp Lys Gly Phe Gin Lys 
530 535 540 

Ala Met Glu Arg Gly Thr Leu lie Gly Phe Pro lie Val Asp lie Lys 
545 550 555 560 

lie Thr lie Asn Asp Gly Gin Tyr His lie Val Asp Ser Ser Asp lie 
565 570 575 

Ala Phe Gin Leu Ala Ala lie Gly Ala Phe Arg Glu Ala Tyr Glu Lys 
580 585 590 

Ala Lys Pro Thr lie Leu Glu Pro lie Met Lys Val Thr Leu Glu Gly 
595 600 605 

Pro Thr Glu Phe Gin Gly Asn Met Phe Gly Leu Leu Asn Gin Arg Arg 
610 615 620 

Gly lie lie Thr Gly Ser Leu Glu Asp Gly Ser Phe Ser Lys Val Glu 
625 630 635 640 

Ala Glu Val Pro Leu Ser Glu Met Phe Gly Phe Ser Thr Val Leu Arg 
645 650 655 

Ser Ser Thr Gin Gly Lys Ala Glu Phe Ser Met Glu Phe Leu Arg Tyr 
660 665 670 

Gly Lys Val Pro Ser Thr lie Phe Asp Glu Leu Arg Lys Lys Phe Asn 
675 680 685 
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Asp Gin Asn Lys Ser 
690 



<210> 33 
<211> 908 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 33 

ccagcattgt ctacaataga gtatctaaaa gaaagaggag ctaggattgt gcttgtaagt 60 
catttgggta gaccagatgg aaagaaaaat cctaaatatt ctcttaagcc ggttgccaat 120 
aggttgtcag agcttttagg ccaagatgtc aagatgcttt ctgattgtat tggaagtgag 180 
gttgtaaata gtaccttgca aatgaaggat ggggatgttg tattgcttga aaatgtaagg 240 
ttttatgcag aagaagagaa aaacgataaa aattttgcaa aaaaactttc tgaaaatgga 300 
gatgtttttg taaatgatgc ttttggcgca gctcatagag ctcatgcttc aactgtggga 360 
gttgctgatt atttgccgtc tgttggtgga tttttaatgg aaaaagaaga taaatttctt 420 
ggtggaatat taaaaaatcc cgaaaggcca tttgtttcaa ttattggtgg ttctaaggtt 480 
tcttcaaaga ttgcggtact agaatcactt ttgtcaaagt ctaatgtagt tgtgattggc 540 
ggtggaatgg cttatacttt tttgcattcc gaaggatatt ctataggcaa atctctttta 600 
gaggacgaat atattggtat agcatcttct tttttaaaga aagcaaaaga gctgggcgtt 660 
aaagtaattt taccacttga tcatattgta gctgatgatt ttaacaaaaa ttcaattcct 720 
gagtatattg actcctttaa tattcctgaa aacaagattg gcatggatat tggagctaat 780 
actttaaaag aaattgaaaa tgttgtgaaa actgccaaaa ctataatttg gaatggtcct 840 
cttggtgtat ttgaatttga ttcattttca aaagggactg ctaaggttgc cgaaatggta 900 
gcatcttg 908 



<210> 34 
<211> 302 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 34 

Pro Ala Leu Ser Thr lie Glu Tyr Leu Lys Glu Arg Gly Ala Arg lie 
1 5 10 15 

Val Leu Val Ser His Leu Gly Arg Pro Asp Gly Lys Lys Asn Pro Lys 
20 25 30 

Tyr Ser Leu Lys Pro Val Ala Asn Arg Leu Ser Glu Leu Leu Gly Gin 
35 40 45 

Asp Val Lys Met Leu Ser Asp Cys lie Gly Ser Glu Val Val Asn Ser 
50 55 60 

Thr Leu Gin Met Lys Asp Gly Asp Val Val Leu Leu Glu Asn Val Arg 
65 70 75 80 

Phe Tyr Ala Glu Glu Glu Lys Asn Asp Lys Asn Phe Ala Lys Lys Leu 
85 90 95 

Ser Glu Asn Gly Asp Val Phe Val Asn Asp Ala Phe Gly Ala Ala His 
100 105 110 

Arg Ala His Ala Ser Thr Val Gly Val Ala Asp Tyr Leu Pro Ser Val 
115 120 125 
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Gly Gly Phe Leu Met Glu Lys Glu Asp Lys Phe Leu Gly Gly lie Leu 
130 135 140 



Lys Asn Pro Glu 
145 

Ser Ser Lys lie 



Val Val lie Gly 
180 

Tyr Ser lie Gly 
195 

Ser Ser Phe Leu 
210 

Pro Leu Asp His 
225 

Glu Tyr lie Asp 



lie Gly Ala Asn 
260 

Lys Thr He He 
275 

Phe Ser Lys Gly 
290 



Arg Pro Phe Val 
150 

Ala Val Leu Glu 
165 

Gly Gly Met Ala 



Lys Ser Leu Leu 
200 

Lys Lys Ala Lys 
215 

He Val Ala Asp 
230 

Ser Phe Asn He 
245 

Thr Leu Lys Glu 



Trp Asn Gly Pro 
280 

Thr Ala Lys Val 
295 



Ser He He Gly 
155 

Ser Leu Leu Ser 
170 

Tyr Thr Phe Leu 
185 

Glu Asp Glu Tyr 



Glu Leu Gly Val 
220 

Asp Phe Asn Lys 
235 

Pro Glu Asn Lys 
250 

He Glu Asn Val 
265 

Leu Gly Val Phe 



Ala Glu Met Val 
300 



Gly Ser Lys Val 
160 

Lys Ser Asn Val 
175 

His Ser Glu Gly 
190 

He Gly He Ala 
205 

Lys Val He Leu 



Asn Ser He Pro 
240 

He Gly Met Asp 
255 

Val Lys Thr Ala 
270 

Glu Phe Asp Ser 
285 

Ala Ser 



<210> 35 
<211> 1182 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 35 

atgtcaataa aaacagtaaa agactttagt 
tgtgatttta atgttcccct aaaagagggg 
gcattgtcta caatagagta tctaaaagaa 
ttgggtagac cagatggaaa gaaaaatcct 
ttgtcagagc ttttaggcca agatgtcaag 
gtaaatagta ccttgcaaat gaaggatggg 
tatgcagaag aagagaaaaa cgataaaaat 
gtttttgtaa atgatgcttt tggcgcagct 
gctgattatt tgccgtctgt tggtggattt 
ggaatattaa aaaatcccga aaggccattt 
tcaaagattg cggtactaga atcacttttg 
ggaatggctt atactttttt gcattccgaa 
gacgaatata ttggtatagc atcttctttt 
gtaattttac cacttgatca tattgtagct 
tatattgact cctttaatat tcctgaaaac 
ttaaaagaaa ttgaaaatgt tgtgaaaact 

25348199.1 



agctttgcgg gcaagcgagc tttagtaaga 60 
agcattagcg atgatactag aattagggca 120 
agaggagcta ggattgtgct tgtaagtcat 180 
aaatattctc ttaagccggt tgccaatagg 240 
atgctttctg attgtattgg aagtgaggtt 300 
gatgttgtat tgcttgaaaa tgtaaggttt 360 
tttgcaaaaa aactttctga aaatggagat 420 
catagagctc atgcttcaac tgtgggagtt 480 
ttaatggaaa aagaagataa atttcttggt 540 
gtttcaatta ttggtggttc taaggtttct 600 
tcaaagtcta atgtagttgt gattggcggt 660 
ggatattcta taggcaaatc tcttttagag 720 
ttaaagaaag caaaagagct gggcgttaaa 780 
gatgatttta acaaaaattc aattcctgag 840 
aagattggca tggatattgg agctaatact 900 
gccaaaacta taatttggaa tggtcctctt 960 



29 



ggtgtatttg aatttgattc attttcaaaa 
tcttgctcag gtttaaccgt tgttggtggt 
aatttatctg ataagattac tcatgtttca 
gaagggagaa ttttgccggg tattaaggtt 



gggactgcta aggttgccga aatggtagca 102 0 
ggagattctg ttgcagctgt taataaattt 1080 
acgggcggtg gtgcatcgct tgaatatctt 114 0 
ttggagaatt aa 1182 



<210> 36 
<211> 393 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 36 

Met Ser lie Lys Thr Val Lys Asp Phe Ser Ser Phe Ala Gly Lys Arg 
1 5 10 15 

Ala Leu Val Arg Cys Asp Phe Asn Val Pro Leu Lys Glu Gly Ser lie 
20 25 30 

Ser Asp Asp Thr Arg lie Arg Ala Ala Leu Ser Thr lie Glu Tyr Leu 
35 40 45 

Lys Glu Arg Gly Ala Arg lie Val Leu Val Ser His Leu Gly Arg Pro 
50 55 60 

Asp Gly Lys Lys Asn Pro Lys Tyr Ser Leu Lys Pro Val Ala Asn Arg 
65 70 75 80 

Leu Ser Glu Leu Leu Gly Gin Asp Val Lys Met Leu Ser Asp Cys lie 
85 90 95 

Gly Ser Glu Val Val Asn Ser Thr Leu Gin Met Lys Asp Gly Asp Val 
100 105 110 

Val Leu Leu Glu Asn Val Arg Phe Tyr Ala Glu Glu Glu Lys Asn Asp 
115 120 125 

Lys Asn Phe Ala Lys Lys Leu Ser Glu Asn Gly Asp Val Phe Val Asn 
130 135 140 

Asp Ala Phe Gly Ala Ala His Arg Ala His Ala Ser Thr Val Gly Val 
145 150 155 160 

Ala Asp Tyr Leu Pro Ser Val Gly Gly Phe Leu Met Glu Lys Glu Asp 
165 170 175 

Lys Phe Leu Gly Gly lie Leu Lys Asn Pro Glu Arg Pro Phe Val Ser 
180 185 190 

lie lie Gly Gly Ser Lys Val Ser Ser Lys lie Ala Val Leu Glu Ser 
195 200 205 

Leu Leu Ser Lys Ser Asn Val Val Val He Gly Gly Gly Met Ala Tyr 
210 215 220 

Thr Phe Leu His Ser Glu Gly Tyr Ser He Gly Lys Ser Leu Leu Glu 
225 230 235 240 
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Asp Glu Tyr lie Gly lie Ala Ser Ser Phe Leu Lys Lys Ala Lys Glu 
245 250 255 



Leu Gly Val Lys Val lie Leu Pro Leu Asp His lie 
260 265 



Val Ala Asp Asp 
270 



Phe Asn Lys Asn Ser lie Pro Glu Tyr lie Asp Ser 
275 280 



Phe Asn lie Pro 
285 



Glu Asn Lys lie Gly Met Asp lie Gly Ala Asn Thr Leu Lys Glu lie 
290 295 300 



Glu Asn Val Val Lys Thr Ala Lys Thr He He Trp 
305 310 315 



Asn Gly Pro Leu 
320 



Gly Val Phe Glu Phe Asp Ser Phe Ser Lys Gly Thr 
325 330 



Ala Lys Val Ala 
335 



Glu Met Val Ala Ser Cys Ser Gly Leu Thr Val Val 
340 345 



Gly Gly Gly Asp 
350 



Ser Val Ala Ala Val Asn Lys Phe Asn Leu Ser Asp 
355 360 



Lys He Thr His 
365 



Val Ser Thr Gly Gly Gly Ala Ser Leu Glu Tyr Leu Glu Gly Arg He 
370 375 380 

Leu Pro Gly He Lys Val Leu Glu Asn 
385 390 



<210> 37 
<211> 645 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 37 

cactccaata attttgatga tatcaagaaa 
aaaaatagtg attttaagag tgtaaactat 
aaaaataata gattaaagga tttacaagat 
gcttatggcc ctagtccatt aatattcttt 
gagatatttg cagcatagca agattcttac 
gattaattgc aggtagcagt tgcttgatct 
aacccttgaa cggtagtttt gaaggtgttt 
agttcagtct ttatatgttc aagtgctgat 
ttatcaaatt ttccaacacc agttaaagcg 
tcatcagata gcttttctct aagcaggtct 
gttgcttctt tttgggttaa atcacgcttt 



attgaatctg atttaatctt gtattttgag 60 
tgggcggaga ttataaaaaa ctatttcaag 120 
tttgaaaagt ttgtgtcgtt taagaggact 180 
agtatcttaa aagaatacga acggtttgat 240 
atgttaaagc ccccattatg ggggctgcta 3 00 
gcaaaattat ctatattgcc gccgctaaaa 360 
tttccttcat catttccatt acatttatca 420 
ttaattttgc cttcatcatt ttctaagaat 480 
gtttttaacc agtcaagttg tgttttttga 540 
tctttagatt tagatttagg tttttcttgt 600 
tgtctgcttt ttgtc 645 



<210> 38 
<211> 85 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 38 

His Ser Asn Asn Phe Asp Asp He Lys Lys He Glu Ser Asp Leu He 
25348199.1 
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1 



5 



10 



15 



Leu Tyr Phe Glu Lys Asn Ser Asp 
20 

Glu lie lie Lys Asn Tyr Phe Lys 
35 40 

Gin Asp Phe Glu Lys Phe Val Ser 
50 55 

Ser Pro Leu lie Phe Phe Ser lie 
65 70 

Glu lie Phe Ala Ala 
85 



Phe Lys Ser Val Asn Tyr Trp Ala 
25 30 

Lys Asn Asn Arg Leu Lys Asp Leu 
45 

Phe Lys Arg Thr Ala Tyr Gly Pro 
60 

Leu Lys Glu Tyr Glu Arg Phe Asp 
75 80 



<210> 39 
<211> 1059 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 39 

ttgctatata cttatattta ttactataaa 
aataataatc aagaaataca aaataatatt 
aaaaccctaa aaatgaattt accagggatt 
tatcaaaatt tcaatgaaat agttagagaa 
gagcttgata ttgagcaata tccaatttct 
attaggacta cattctacag tacaagtact 
cctacagaaa atttacaatg gaacaatgaa 
cagatgtttg gttcaggcat tacttatgtc 
atagaaagtg aaatagatac tgatgcagct 
tctatgccta gcaaacaatc tagtgttaat 
caagagatta atcaaattca aaaaaataac 
caagaacaaa aaaaagatag gctttattat 
ataaaagatt gggtaaatag ccctacaaca 
ataagcttta ttcagaatat agactccaat 
gatttaatct tgtattttga gaaaaatagt 
attataaaaa actatttcaa gaaaaataat 
tttgtgtcgt ttaagaggac tgcttatggc 
aaagaatacg aacggtttga tgagatattt 



aggagtaaaa agatggaaaa tctttcaaac 60 
caagcaaaaa taagcttcag aaaagatatg 120 
gacaaaagtc ttaaaggata tggatataaa 180 
attaaaaatg ttattaaaaa gcacaatttg 240 
atagagggtc aatatggcat agttgattat 3 00 
ggatatgaat tttcttttga tacgcgaatt 3 60 
aatgggtcta aagttacaaa tacagtgtat 420 
aaaaggtatg ctttagttgc agctcttggt 480 
cctatttaca ataatcacga aaacgaaaat 540 
caaaagcaag aacaaaaaag agaacaaaaa 600 
actattcaaa accagaaaag agatattaaa 660 
tacggtgttt ttaaagaagc tttgtctaat 720 
aaagataata taaactcaat tattcaaaaa 780 
aattttgatg atatcaagaa aattgaatct 840 
gattttaaga gtgtaaacta ttgggcggag 900 
agattaaagg atttacaaga ttttgaaaag 960 
cctagtccat taatattctt tagtatctta 1020 
gcagcatag 1059 



<210> 40 
<211> 352 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 40 

Met Leu Tyr Thr Tyr lie Tyr Tyr Tyr Lys Arg Ser Lys Lys Met Glu 
15 10 15 

Asn Leu Ser Asn Asn Asn Asn Gin Glu lie Gin Asn Asn lie Gin Ala 
20 25 30 

Lys lie Ser Phe Arg Lys Asp Met Lys Thr Leu Lys Met Asn Leu Pro 
25348199.1 
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35 



40 



45 



Gly lie Asp 
50 

Asn Glu lie 
65 

Glu Leu Asp 
lie Val Asp 



Lys Ser Leu 



Val Arg Glu 
70 

He Glu Gin 
85 

Tyr He Arg 
100 



Lys Gly 
55 



Tyr Gly 



He Lys Asn Val 
Tyr Pro 



Thr Thr 



He Ser 
90 

Phe Tyr 
105 



Tyr Lys Tyr 
60 

He Lys Lys 
75 

He Glu Gly 



Ser Thr Ser 



Gin Asn Phe 



His Asn Leu 
80 

Gin Tyr Gly 
95 

Thr Gly Tyr 
110 



Glu Phe Ser 
115 

Asn Glu Asn 
130 

Ser Gly He 
145 

He Glu Ser 



Glu Asn Glu 



Gin Glu Gin 
195 

Asn Asn Thr 
210 

Lys Asp Arg 
225 

He Lys Asp 



He He Gin 



Asp Asp lie 
275 

Asn Ser Asp 
290 

Tyr Phe Lys 
305 

Phe Val Ser 



Phe Asp Thr 
Gly Ser Lys 



Thr Tyr Val 
150 

Glu He Asp 
165 

Asn Ser Met 
180 

Lys Arg Glu 



He Gin Asn 

Leu Tyr Tyr 
230 

Trp Val Asn 
245 

Lys He Ser 
260 

Lys Lys He 
Phe Lys Ser 



Lys Asn Asn 
310 

Phe Lys Arg 
325 



Arg He 
120 

Val Thr 
135 



Pro Thr 



Asn Thr 



Lys Arg Tyr Ala 

Thr Asp Ala Ala 
170 



Pro Ser 



Gin Lys 
200 



Lys Gin 
185 

Gin Glu 



Gin Lys 
215 



Arg Asp 
Tyr Gly Val Phe 



Ser Pro 



Phe He 



Thr Thr 
250 

Gin Asn 
265 



Glu Ser 
280 



Asp Leu 
Tyr Trp 
Arg Leu Lys Asp 



Val Asn 
295 



Thr Ala 



Tyr Gly 
330 



Glu Asn Leu 
125 

Val Tyr Gin 
140 

Leu Val Ala 
155 

Pro He Tyr 



Ser Ser Val 

He Asn Gin 
205 

He Lys Gin 
220 

Lys Glu Ala 
235 

Lys Asp Asn 
He Asp Ser 



He Leu Tyr 
285 

Ala Glu He 
300 

Leu Gin Asp 
315 

Pro Ser Pro 



Gin Trp Asn 

Met Phe Gly 

Ala Leu Gly 
160 

Asn Asn His 
175 

Asn Gin Lys 
190 

He Gin Lys 

Glu Gin Lys 

Leu Ser Asn 
240 

He Asn Ser 
255 

Asn Asn Phe 
270 

Phe Glu Lys 
He Lys Asn 



Phe Glu Lys 
320 

Leu He Phe 
335 



Phe Ser He Leu Lys Glu Tyr Glu Arg Phe Asp Glu He Phe Ala Ala 
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340 



345 



350 



<210> 41 
<211> 241 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 41 

ctgctgggaa tatggaagaa agcagaaaat 
gtcaagaata aagaattatt tgttatttaa 
tatcctttaa ttagatttgc aaatttaatt 
aaaaactttt tactgacaat caagttttaa 
a 



tatgttgaca agtttgatga acttataatt 60 
attgaaagat atgattctaa tagaaaatat 12 0 
gaatttgaaa tttttaaaat ttaattgcag 180 
acaatttcaa caaacaagca agctttgatt 24 0 

241 



<210> 42 
<211> 29 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 42 

Leu Leu Gly lie Trp Lys Lys Ala Glu Asn Tyr Val Asp Lys Phe Asp 
15 10 15 

Glu Leu lie lie Val Lys Asn Lys Glu Leu Phe Val lie 
20 25 



<210> 43 
<211> 93 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 43 

ttggtgctgg gaatatggaa gaaagcagaa aattatgttg acaagtttga tgaacttata 60 
attgtcaaga ataaagaatt atttgttatt taa 93 



<210> 44 
<211> 30 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 44 

Met Val Leu Gly lie Trp Lys Lys Ala Glu Asn Tyr Val Asp Lys Phe 
15 10 15 

Asp Glu Leu lie lie Val Lys Asn Lys Glu Leu Phe Val lie 
20 25 30 



<210> 45 
<211> 356 
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<212> DNA 

<213> Borrelia burgdorferi 
<400> 45 

catacttgtg gatctgataa aatggattct 
cctttaaaaa ttgagtcgtt gcaaggtaaa 
gatctaatgg acaaaaatgt tgcaaatagt 
aagggtatta atataaaaga agtttcaata 
tatataattt ctcctgttga agcatcctcc 
ggcaagagaa tctctgaagg tttgagtctt 



actagtgtag acatttttga tgatttttat 60 
aatttagctg taatcaaaga gcttagcgaa 120 
tttgcaaagt ttaaattaga ccttttgtca 180 
gaagagatta attttatttt atcaatttat 240 
aatcttgctc gttatactgg actttgttac 300 
aatgattttt attttaaaca taggag 356 



<210> 46 
<211> 118 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 46 

His Thr Cys Gly Ser Asp Lys Met Asp Ser Thr Ser Val Asp lie Phe 
15 10 15 

Asp Asp Phe Tyr Pro Leu Lys lie Glu Ser Leu Gin Gly Lys Asn Leu 
20 25 30 

Ala Val lie Lys Glu Leu Ser Glu Asp Leu Met Asp Lys Asn Val Ala 
35 40 45 

Asn Ser Phe Ala Lys Phe Lys Leu Asp Leu Leu Ser Lys Gly lie Asn 
50 55 60 

lie Lys Glu Val Ser lie Glu Glu lie Asn Phe lie Leu Ser lie Tyr 
65 70 75 80 

Tyr lie lie Ser Pro Val Glu Ala Ser Ser Asn Leu Ala Arg Tyr Thr 
85 90 " 95 

Gly Leu Cys Tyr Gly Lys Arg lie Ser Glu Gly Leu Ser Leu Asn Asp 
100 105 110 

Phe Tyr Phe Lys His Arg 
115 



<210> 47 
<211> 1491 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 47 

atggatattt ttcatctcct aaaatattgg 
ttaactttaa ccaaaattca agaattagtt 
ttgcttgctt ataaaaataa ttatgagcta 
tttgatgatt ctttagagat tgcaaaaagg 
gaagatttgc ctttaattgg tatgcttatt 
aaatctttaa cttgtgcttc tgagatttta 
gttattaaaa ggcttaagaa taaaggagca 
tttgccatgg gttctacttg tgaattttct 

25348199.1 



agtaaggata aggtgttgga cttaagtaat 60 
ttaactagaa aatgtaaaat ttatgatatt 120 
aataaagata tcaatggata tattgaattt 180 
tatgacgatt gtttaaaaaa ttgtgaatta 240 
gcagtcaaag ataatatttc aattcaagat 300 
aaaggttata tttctcctta tgatgcgact 360 
attttaattg gtagaaccaa tatggatgaa 420 
tattacggtg caactttaaa tcctttaaat 480 



35 



agagaatatg ttataggtgg tagttctgga ggctctgcag ctgtagttgc agcttttcaa 540 
gcaccttttt cgcttggtag tgatactgga ggttctgtta ggctgcccgc atctttttca 600 
ggaattttgg gttttaaacc ttcttatgga ggtctttctc gctatgggct tgcatcttat 660 
gcttcgtctt ttgatcaaat aggatttttt tctcattcta ttgaagatat tgctttaatt 720 
ttaaagcata cttgtggatc tgataaaatg gattctacta gtgtagacat ttttgatgat 780 
ttttatcctt taaaaattga gtcgttgcaa ggtaaaaatt tagctgtaat caaagagctt 840 
agcgaagatc taatggacaa aaatgttgca aatagttttg caaagtttaa attagacctt 900 
ttgtcaaagg gtattaatat aaaagaagtt tcaatagaag agattaattt tattttatca 960 
atttattata taatttctcc tgttgaagca tcctccaatc ttgctcgtta tactggactt 1020 
tgttacggca agagaatctc tgaaggtttg agtcttaatg atttttattt taaacatagg 1080 
agcaatttct tgtcagaaga agttaaaagg cgtattgttc ttggaaatta tttgttatca 1140 
gaaaggtatg attctaaata ttatgcaaaa gcttgtgaaa ttcttcaaaa tttgattatt 1200 
cctaaattta acaagctttt tgaaagctgt gattttatta ttaccccaac aagctttgtt 1260 
aaacctttta gacttggttt ggattttgat gatcctgtta aaatgtatta ttcagatatt 1320 
tgtactgtta ttgcaaatct tattggagcc cctgctattt cgcttccata ttctaaggat 1380 
gaggaaggat tgtcaattgg gatgcaaatt attgggcgta gcaaaaagga ttttgaactt 1440 
ttaagttttt caaaaaatgt gattagggaa ttaggattga atggaatata a 14 91 



<210> 48 
<211> 496 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 48 

Met Asp lie Phe His Leu Leu Lys Tyr Trp Ser Lys Asp Lys Val Leu 
15 10 15 

Asp Leu Ser Asn Leu Thr Leu Thr Lys lie Gin Glu Leu Val Leu Thr 
20 25 30 

Arg Lys Cys Lys lie Tyr Asp lie Leu Leu Ala Tyr Lys Asn Asn Tyr 
35 40 45 

Glu Leu Asn Lys Asp lie Asn Gly Tyr lie Glu Phe Phe Asp Asp Ser 
50 55 60 

Leu Glu lie Ala Lys Arg Tyr Asp Asp Cys Leu Lys Asn Cys Glu Leu 
65 70 75 80 

Glu Asp Leu Pro Leu lie Gly Met Leu lie Ala Val Lys Asp Asn lie 
85 90 95 

Ser lie Gin Asp Lys Ser Leu Thr Cys Ala Ser Glu lie Leu Lys Gly 
100 105 110 

Tyr lie Ser Pro Tyr Asp Ala Thr Val lie Lys Arg Leu Lys Asn Lys 
115 120 125 

Gly Ala lie Leu lie Gly Arg Thr Asn Met Asp Glu Phe Ala Met Gly 
130 135 140 

Ser Thr Cys Glu Phe Ser Tyr Tyr Gly Ala Thr Leu Asn Pro Leu Asn 
145 150 155 160 

Arg Glu Tyr Val lie Gly Gly Ser Ser Gly Gly Ser Ala Ala Val Val 
165 170 175 
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Ala Ala Phe Gin Ala Pro Phe Ser Leu Gly Ser Asp Thr Gly Gly Ser 
180 185 190 



Val Arg Leu Pro Ala Ser Phe Ser Gly lie Leu Gly Phe Lys Pro Ser 
195 200 205 

Tyr Gly Gly Leu Ser Arg Tyr Gly Leu Ala Ser Tyr Ala Ser Ser Phe 
210 215 220 

Asp Gin lie Gly Phe Phe Ser His Ser lie Glu Asp lie Ala Leu lie 
225 230 235 240 

Leu Lys His Thr Cys Gly Ser Asp Lys Met Asp Ser Thr Ser Val Asp 
245 250 255 

lie Phe Asp Asp Phe Tyr Pro Leu Lys lie Glu Ser Leu Gin Gly Lys 
260 265 270 

Asn Leu Ala Val lie Lys Glu Leu Ser Glu Asp Leu Met Asp Lys Asn 
275 280 285 

Val Ala Asn Ser Phe Ala Lys Phe Lys Leu Asp Leu Leu Ser Lys Gly 
290 295 300 

lie Asn lie Lys Glu Val Ser lie Glu Glu lie Asn Phe lie Leu Ser 
305 310 315 320 

lie Tyr Tyr lie lie Ser Pro Val Glu Ala Ser Ser Asn Leu Ala Arg 
325 330 335 

Tyr Thr Gly Leu Cys Tyr Gly Lys Arg lie Ser Glu Gly Leu Ser Leu 
340 345 350 

Asn Asp Phe Tyr Phe Lys His Arg Ser Asn Phe Leu Ser Glu Glu Val 
355 360 365 

Lys Arg Arg lie Val Leu Gly Asn Tyr Leu Leu Ser Glu Arg Tyr Asp 
370 375 380 

Ser Lys Tyr Tyr Ala Lys Ala Cys Glu lie Leu Gin Asn Leu lie lie 
385 390 395 400 

Pro Lys Phe Asn Lys Leu Phe Glu Ser Cys Asp Phe lie lie Thr Pro 
405 410 415 

Thr Ser Phe Val Lys Pro Phe Arg Leu Gly Leu Asp Phe Asp Asp Pro 
420 425 430 

Val Lys Met Tyr Tyr Ser Asp lie Cys Thr Val lie Ala Asn Leu lie 
435 440 445 

Gly Ala Pro Ala lie Ser Leu Pro Tyr Ser Lys Asp Glu Glu Gly Leu 
450 455 460 

Ser lie Gly Met Gin lie He Gly Arg Ser Lys Lys Asp Phe Glu Leu 
465 470 475 480 
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Leu Ser Phe Ser Lys Asn Val lie Arg Glu Leu Gly Leu Asn Gly lie 
485 490 495 



<210> 49 
<211> 436 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 49 

ctatacaatc ctttagcaaa agaactttca 
ctaaaagacc ttattgatga tgatgctagc 
atcattgatt ctggagaaga tgtagaaact 
tacgcataca ctttctcttc agtcggcaaa 
gttattacta aagaaattga aatttgtact 
agtagctcca gtagctacga ttcaactaaa 
aaagaagaag caatgtccaa aaaacgacca 
accgatggtg cactgt 



cttgtccatc taataataga aaaaactaaa 60 
gaagcaatac ttgacaaagt ccccgctgta 12 0 
attttgcaag ccttgttgta tgaattcgga 180 
ctacaaatac ttccaatttg gaaaagcgaa 240 
gtggatgctg aaagttatgt tatgtcaaaa 3 00 
gttatttgga gagaaggcaa attccaaagc 360 
ctgtactcag ccccaatcaa tgttgctggt 420 

436 



<210> 50 
<211> 145 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 50 

Leu Tyr Asn Pro Leu Ala Lys Glu Leu Ser Leu Val His Leu lie lie 
15 10 15 

Glu Lys Thr Lys Leu Lys Asp Leu lie Asp Asp Asp Ala Ser Glu Ala 
20 25 30 

lie Leu Asp Lys Val Pro Ala Val lie lie Asp Ser Gly Glu Asp Val 
35 40 45 

Glu Thr lie Leu Gin Ala Leu Leu Tyr Glu Phe Gly Tyr Ala Tyr Thr 
50 55 60 

Phe Ser Ser Val Gly Lys Leu Gin lie Leu Pro lie Trp Lys Ser Glu 
65 70 75 80 

Val He Thr Lys Glu He Glu He Cys Thr Val Asp Ala Glu Ser Tyr 
85 90 95 

Val Met Ser Lys Ser Ser Ser Ser Ser Tyr Asp Ser Thr Lys Val He 
100 105 110 

Trp Arg Glu Gly Lys Phe Gin Ser Lys Glu Glu Ala Met Ser Lys Lys 
115 120 125 

Arg Pro Leu Tyr Ser Ala Pro He Asn Val Ala Gly Thr Asp Gly Ala 
130 135 140 
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Leu 
14 5 



<210> 51 
<211> 2691 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 51 

ttgtatttgg gtgttacaaa aaatacagca gaagataagg attgtattaa gttgaaagat 60 
caagacaatt caagtcaaga atccgaagcc ttaaatcaag aaaccgaaaa aggtgccgaa 12 0 
actgaagaaa tctcaaatcc caaagaagat acatcggaaa attgtacttc tttggggctt 180 
gatattgtat tctacacgga cgagggtcaa atttttgaac ttaccccttt tgttgacact 240 
acaagcattg ttctagaaga aaaaatagtt gatccaagcc taaaaacagc agcaagcacg 300 
ttcagcttta gtgtaagcgg cctatcagaa gaatttttga atttcttatt cttcagaaac 360 
gaagacattt tcgtaaaagt aaatgataag aataaccccg tttttagggg aattctagaa 420 
aaatttttca gcagagatct gttcaatagc accaaaagtg tatcattcac cgttaacgac 480 
tactctagcc tactaaagat tgcattcgaa aatccagttc aattcccaat caatttttta 540 
ccagactggc tttttgtata caatccttta gcaaaagaac tttcacttgt ccatctaata 600 
atagaaaaaa ctaaactaaa agaccttatt gatgatgatg ctagcgaagc aatacttgac 660 
aaagtccccg ctgtaatcat tgattctgga gaagatgtag aaactatttt gcaagccttg 72 0 
ttgtatgaat tcggatacgc atacactttc tcttcagtcg gcaaactaca aatacttcca 780 
atttggaaaa gcgaagttat tactaaagaa attgaaattt gtactgtgga tgctgaaagt 84 0 
tatgttatgt caaaaagtag ctccagtagc tacgattcaa ctaaagttat ttggagagaa 900 
ggcaaattcc aaagcaaaga agaagcaatg tccaaaaaac gaccactgta ctcagcccca 960 
atcaatgttg ctggtaccga tggtgcactg tacgttgcag ttcttcaaaa aggcgtagtg 1020 
taccccgact ttgcagacaa ggtcggaagc agtgtttttc aagaatacga tcctagctgg 1080 
ttagatacag tttacaaatg ggacttcaaa aggcgcgagg tttggcacga ccactacgcc 114 0 
ataaatgaac atttagcaat aatctcaact cataaccttg aagtaaggtt tagtgccgac 1200 
tcctccatca agcttgaaaa taaagaatat tttccaacaa aggctaagct ttggtttaga 1260 
aacacttcta gtagtcaagg ctccaaatat atttaccact ttgacattta tggtgatgtt 1320 
ttctacacaa tagctcaaaa tgtactccaa accgacaatg ctgatgattt ttactctaaa 1380 
aagtttgaat acacaaccag attcattttt tccgaagatt cagcattaag actttttgaa 144 0 
ttcctaacaa acttacgtgt caaaggacac actattgtta attttaggtc aatgcagaat 1500 
ctaaatataa ccgattttgt caaacttaga cttgacaata ttgggattga tcattttttc 1560 
cttatacttt caaaaaaaat tactaatttc gatctggata tcaaacttta cgagtacgag 1620 
ggaatcactt ggggtgacta cactcattac gaatacctta caacttcaac caaaatagga 1680 
ataagcgact atttgtctgg ggctcacaaa gttgttattg caccgtttaa ttatgatggg 1740 
gccgaaactt accaatttaa agcctccggg tttaaagacg aaaatacttt aaatggttca 1800 
attgaatttg caaaacaagc tggacttaac aagatcaaac tacttaaagg cgatttttac 1860 
atttatgatc aagtaaaact aaacaattta gaaatcgaag gcgatgacga agttttcata 192 0 
agaagcacgg ggttttctaa acatattttt acatcagaaa aatcattcag gctttctgga 1980 
gtcaatatat gtcaacaacc aatgagtgaa ctttacatta acggaggaga tctaaaccaa 2 040 
caagaactgg caccttacct agaagacaaa agctttacac agcccgctgt tgtagtgctc 2100 
tgctcatcat attcattgca agaagaggcc agatcatcag tctatgttac agatgcaagc 2160 
tttgtgtaca tcaaaaatgt cacatttacg tgcgcattaa acaaagcatt gcatttcaaa 2220 
aaaacaaaaa aaattttact tgaagatgta aattttgatt ctacaaatca aagttttgac 2280 
atagaaaatg ttaccaatct aacactaatt aatgttaatg ctcaaggaag caaaactgca 2340 
tcagttgcaa atggacttaa tgcaataatt agagaaagct tctttaccaa caacaccaat 2400 
gcgcttaagc tttccaactt ttcaagtttg aaaataaccg acacacagtt tatcaaaaat 2460 
agcggtactg cgctgcattt acaagatatt actagcgcaa gactaagtaa caatacgttt 2520 
acagaaaata aagttggact tgaaaatcat gcttttgact tgatcgtacg cgatactttt 2580 
gtaaaaaaca cacttgccct taatttagca agaaaatcaa atgcaggggt gcgaacactt 2640 
gatcttagca cttacatgga aaacactaaa gacaaacagg aggttgctta g 2691 
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<210> 52 
<211> 896 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 52 

Met Tyr Leu Gly Val Thr Lys Asn Thr Ala Glu Asp Lys Asp Cys lie 
15 10 15 

Lys Leu Lys Asp Gin Asp Asn Ser Ser Gin Glu Ser Glu Ala Leu Asn 
20 25 30 

Gin Glu Thr Glu Lys Gly Ala Glu Thr Glu Glu lie Ser Asn Pro Lys 
35 40 45 

Glu Asp Thr Ser Glu Asn Cys Thr Ser Leu Gly Leu Asp lie Val Phe 
50 55 60 

Tyr Thr Asp Glu Gly Gin lie Phe Glu Leu Thr Pro Phe Val Asp Thr 
65 70 75 80 

Thr Ser lie Val Leu Glu Glu Lys lie Val Asp Pro Ser Leu Lys Thr 
85 90 95 

Ala Ala Ser Thr Phe Ser Phe Ser Val Ser Gly Leu Ser Glu Glu Phe 
100 105 110 

Leu Asn Phe Leu Phe Phe Arg Asn Glu Asp lie Phe Val Lys Val Asn 
115 120 125 

Asp Lys Asn Asn Pro Val Phe Arg Gly lie Leu Glu Lys Phe Phe Ser 
130 135 140 

Arg Asp Leu Phe Asn Ser Thr Lys Ser Val Ser Phe Thr Val Asn Asp 
145 150 155 160 

Tyr Ser Ser Leu Leu Lys lie Ala Phe Glu Asn Pro Val Gin Phe Pro 
165 170 175 

lie Asn Phe Leu Pro Asp Trp Leu Phe Val Tyr Asn Pro Leu Ala Lys 
180 185 190 

Glu Leu Ser Leu Val His Leu lie lie Glu Lys Thr Lys Leu Lys Asp 
195 200 205 

Leu lie Asp Asp Asp Ala Ser Glu Ala lie Leu Asp Lys Val Pro Ala 
210 215 220 

Val He He Asp Ser Gly Glu Asp Val Glu Thr He Leu Gin Ala Leu 
225 230 235 240 

Leu Tyr Glu Phe Gly Tyr Ala Tyr Thr Phe Ser Ser Val Gly Lys Leu 
245 250 255 

Gin He Leu Pro He Trp Lys Ser Glu Val lie Thr Lys Glu He Glu 
260 265 270 
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lie Cys Thr Val Asp Ala Glu Ser Tyr Val Met Ser Lys Ser Ser Ser 
275 280 285 



Ser Ser Tyr Asp Ser Thr Lys Val lie Trp Arg Glu Gly Lys Phe Gin 
290 295 300 

Ser Lys Glu Glu Ala Met Ser Lys Lys Arg Pro Leu Tyr Ser Ala Pro 
305 310 315 320 

lie Asn Val Ala Gly Thr Asp Gly Ala Leu Tyr Val Ala Val Leu Gin 
325 330 335 

Lys Gly Val Val Tyr Pro Asp Phe Ala Asp Lys Val Gly Ser Ser Val 
340 345 350 

Phe Gin Glu Tyr Asp Pro Ser Trp Leu Asp Thr Val Tyr Lys Trp Asp 
355 360 365 

Phe Lys Arg Arg Glu Val Trp His Asp His Tyr Ala lie Asn Glu His 
370 375 380 

Leu Ala lie lie Ser Thr His Asn Leu Glu Val Arg Phe Ser Ala Asp 
385 390 395 400 

Ser Ser lie Lys Leu Glu Asn Lys Glu Tyr Phe Pro Thr Lys Ala Lys 
405 410 415 

Leu Trp Phe Arg Asn Thr Ser Ser Ser Gin Gly Ser Lys Tyr lie Tyr 
420 425 430 

His Phe Asp lie Tyr Gly Asp Val Phe Tyr Thr lie Ala Gin Asn Val 
435 440 445 

Leu Gin Thr Asp Asn Ala Asp Asp Phe Tyr Ser Lys Lys Phe Glu Tyr 
450 455 460 

Thr Thr Arg Phe lie Phe Ser Glu Asp Ser Ala Leu Arg Leu Phe Glu 
465 470 475 480 

Phe Leu Thr Asn Leu Arg Val Lys Gly His Thr lie Val Asn Phe Arg 
485 490 495 

Ser Met Gin Asn Leu Asn lie Thr Asp Phe Val Lys Leu Arg Leu Asp 
500 505 510 

Asn lie Gly lie Asp His Phe Phe Leu lie Leu Ser Lys Lys lie Thr 
515 520 525 

Asn Phe Asp Leu Asp lie Lys Leu Tyr Glu Tyr Glu Gly lie Thr Trp 
530 535 540 

Gly Asp Tyr Thr His Tyr Glu Tyr Leu Thr Thr Ser Thr Lys lie Gly 
545 550 555 560 

lie Ser Asp Tyr Leu Ser Gly Ala His Lys Val Val lie Ala Pro Phe 
565 570 575 
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Asn Tyr Asp Gly Ala Glu Thr Tyr Gin Phe Lys Ala Ser Gly Phe Lys 
580 585 590 



Asp Glu Asn Thr Leu Asn Gly Ser lie Glu Phe Ala Lys Gin Ala Gly 
595 600 605 

Leu Asn Lys lie Lys Leu Leu Lys Gly Asp Phe Tyr lie Tyr Asp Gin 
610 615 620 

Val Lys Leu Asn Asn Leu Glu lie Glu Gly Asp Asp Glu Val Phe lie 
625 630 635 640 

Arg Ser Thr Gly Phe Ser Lys His lie Phe Thr Ser Glu Lys Ser Phe 
645 650 655 

Arg Leu Ser Gly Val Asn lie Cys Gin Gin Pro Met Ser Glu Leu Tyr 
660 665 670 

lie Asn Gly Gly Asp Leu Asn Gin Gin Glu Leu Ala Pro Tyr Leu Glu 
675 680 685 

Asp Lys Ser Phe Thr Gin Pro Ala Val Val Val Leu Cys Ser Ser Tyr 
690 695 700 

Ser Leu Gin Glu Glu Ala Arg Ser Ser Val Tyr Val Thr Asp Ala Ser 
705 710 715 720 

Phe Val Tyr lie Lys Asn Val Thr Phe Thr Cys Ala Leu Asn Lys Ala 
725 730 735 

Leu His Phe Lys Lys Thr Lys Lys lie Leu Leu Glu Asp Val Asn Phe 
740 745 750 

Asp Ser Thr Asn Gin Ser Phe Asp lie Glu Asn Val Thr Asn Leu Thr 
755 760 765 

Leu lie Asn Val Asn Ala Gin Gly Ser Lys Thr Ala Ser Val Ala Asn 
770 775 780 

Gly Leu Asn Ala lie lie Arg Glu Ser Phe Phe Thr Asn Asn Thr Asn 
785 790 795 800 

Ala Leu Lys Leu Ser Asn Phe Ser Ser Leu Lys lie Thr Asp Thr Gin 
805 810 815 

Phe lie Lys Asn Ser Gly Thr Ala Leu His Leu Gin Asp lie Thr Ser 
820 825 830 

Ala Arg Leu Ser Asn Asn Thr Phe Thr Glu Asn Lys Val Gly Leu Glu 
835 840 845 

Asn His Ala Phe Asp Leu lie Val Arg Asp Thr Phe Val Lys Asn Thr 
850 855 860 



Leu Ala Leu Asn Leu Ala Arg Lys Ser Asn Ala Gly Val Arg Thr Leu 
865 870 875 880 
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Asp Leu Ser Thr Tyr Met Glu Asn Thr Lys Asp Lys Gin Glu Val Ala 
885 890 895 



<210> 53 
<211> 526 
<212> DNA 

<213> Borrelia burgdorferi 



<400> 53 

caaataaaaa tcgatacatt aaacataccg 
ttaaagaaaa agtcaatata cgacaaaatt 
ttgcaaatgg aaaatattat tttttcattc 
aaattaaaaa tatttaatta tacagacaaa 
aaagaaatta aaagcaaaat tctaaatgaa 
aacaatttaa aagacatata ctttgctatc 
tctttcctaa ataacacaaa attcatgaca 
gcaatctata tacctataat gctaaaaatt 
gccgccttaa tgataagcat tatattgccc 



ataacaagag atatttatag tctcaccata 60 
aaagcattgt ttatatcaag ctttgcacca 120 
ttaaagaaag aaaaaataaa taatagcggc 180 
gaagtagaag aagaaataca taaggttcaa 24 0 
agtctaacaa atgaagcaat atacactgaa 300 
atactatcac tatcacctag cctgatattt 360 
gacaccttgc tgttaatatt tattagtgtg 420 
aattacaaat gtttgtcttt ttttgtttac 480 
ttggatttag aaatta 526 



<210> 54 
<211> 175 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 54 
Gin He Lys He 
1 

Ser Leu Thr He 
20 

Leu Phe He Ser 
35 

Ser Phe Leu Lys 
50 

Phe Asn Tyr Thr 
65 

Lys Glu He Lys 



He Tyr Thr Glu 
100 

Ser Leu Ser Pro 
115 

Met Thr Asp Thr 
130 



Asp Thr Leu Asn 
5 

Leu Lys Lys Lys 



Ser Phe Ala Pro 
40 

Lys Glu Lys He 
55 

Asp Lys Glu Val 
70 

Ser Lys He Leu 
85 

Asn Asn Leu Lys 



Ser Leu He Phe 
120 

Leu Leu Leu He 
135 



He Pro He Thr 
10 

Ser He Tyr Asp 
25 

Leu Gin Met Glu 



Asn Asn Ser Gly 
60 

Glu Glu Glu He 

75 

Asn Glu Ser Leu 
90 

Asp He Tyr Phe 
105 

Ser Phe Leu Asn 



Phe He Ser Val 
140 



Arg Asp He Tyr 
15 

Lys He Lys Ala 
30 

Asn He He Phe 
45 

Lys Leu Lys lie 



His Lys Val Gin 
80 

Thr Asn Glu Ala 
95 

Ala He He Leu 
110 

Asn Thr Lys Phe 
125 

Ala He Tyr He 
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Pro lie Met Leu Lys lie Asn Tyr Lys Cys Leu Ser Phe Phe Val Tyr 
145 150 155 160 



Ala Ala Leu Met lie Ser lie lie Leu Pro Leu Asp Leu Glu lie 
165 170 175 



<210> 55 
<211> 2322 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 55 

atgctagact tagaaaaagt aaaaacaatt tttaaaaaat acaataaata cgaaataaat 60 
attaacgaga ttcaaatacc tgaatatgcc ctaatacccc ttgaaacaga aaattcaaaa 120 
tccataatat acataattga aaaacaaaaa atagaagaaa atcaaatttt atccaaaaac 180 
tcaaacatag agctatacac atattctcca atatctggaa tagtagaaaa aatatacaca 24 0 
gccaattttc cagatggaaa aaatttaaaa tcagcattaa tcaaatttca aggaaaaata 300 
aaaactgaaa aaacaccaat tgaagaagga gcctcaagag aaaaaacctt ggaaaaatta 360 
attcaactgg gaattccttg gtttaacgaa aattctttat ttcaattcat aaacaaatgt 420 
aaaaaaatag acaaaatgat tttattaaca aacggaaaag atgcatttac aaatatttca 480 
gaagcactga tggcagaaaa attagaagaa attttttcag gattccaaat aatcgacaaa 54 0 
atattcaaat tcaaagaaat aataataata atatcaaata aagacaaact aaaaaaagaa 600 
ttcgaaaaat tgagtatttt taaaaacaga aaaataaaaa ttaaatcttt agaaaatgca 660 
tatccttata caaatcacga aatgataatg cactttttat acaataataa aaatacaaaa 72 0 
gatgatataa atccccacaa caatatttta ttagcaaata ttgaagatct atacaatgca 780 
aatcttgtca taaaaaataa caacccttat aaagaaaaat ttgtagctat aaatggaaat 84 0 
aaaaaaataa aaagtagaat actgaaggta aaaattggaa cctctttcag ccagctaata 900 
aatgagaaaa ttgacacaaa aaaatatgaa atttttttaa acaacccagc caataaaata 960 
aaaatcgata cattaaacat accgataaca agagatattt atagtctcac catattaaag 1020 
aaaaagtcaa tatacgacaa aattaaagca ttgtttatat caagctttgc accattgcaa 1080 
atggaaaata ttattttttc attcttaaag aaagaaaaaa taaataatag cggcaaatta 1140 
aaaatattta attatacaga caaagaagta gaagaagaaa tacataaggt tcaaaaagaa 1200 
attaaaagca aaattctaaa tgaaagtcta acaaatgaag caatatacac tgaaaacaat 1260 
ttaaaagaca tatactttgc tatcatacta tcactatcac ctagcctgat attttctttc 1320 
ctaaataaca caaaattcat gacagacacc ttgctgttaa tatttattag tgtggcaatc 1380 
tatataccta taatgctaaa aattaattac aaatgtttgt ctttttttgt ttacgccgcc 1440 
ttaatgataa gcattatatt gcccttggat ttagaaatta cactaaaaat aatttcctta 1500 
ttatttactt ttttggtatt cttttacttt ttcagactat cagcattttt ggcaaaccct 1560 
atattaattt cttttatgtt tttggtatta aattttccgg taagttttaa gcaagcctat 1620 
caagaggaac ttaaaaattc aaattcaata attccaacct ggaatgaaat aattgaaaca 1680 
aatccaaaca taaaaaattt aaaaagttta aataccttta caagatatga aagtaaaaaa 1740 
atagatgcaa ttgaaaactt tgtaaatcaa aacatttttt ccgcttttaa tataattgtc 1800 
acaagatttc atattgaaag tcttttggga gttaataatg aaaaaaaaat atctcctatc 1860 
ttgctttatt ttggcctctt attaatagtt ggcaaatata taatcaacaa attaatacca 1920 
ctctcatttt atataagctt aatggcaatc tcgtacatag cacataatat aggaatgcta 1980 
aaccacatca gctccgacat gttaacacta cttatttctc caatcccaat gctgttaata 2040 
tttacaatgg caacagaatt gcaaataaca cctcacttta aatttgagca aatactctac 2100 
ggatcaatat tggcatttat atactttttg acattaagct acattccttt tgaaacttta 2160 
tcagtcataa tatctatttt catcttacaa acaagctcaa acttaataaa aaaatatagc 2220 
ttaaccttca aaattaaaaa aataatgcat gttttgaaaa caaataaaga aaaagcactc 2280 
aaaacacctc ttgagaatga aaaggatata ataaaattat ga 2322 



<210> 56 
<211> 773 
<212> PRT 
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<213> Borrelia burgdorferi 



<400> 56 

Met Leu Asp Leu Glu Lys Val Lys Thr lie Phe Lys Lys Tyr Asn Lys 
1 5 10 15 

Tyr Glu lie Asn lie Asn Glu lie Gin lie Pro Glu Tyr Ala Leu lie 
20 25 30 

Pro Leu Glu Thr Glu Asn Ser Lys Ser lie He Tyr He He Glu Lys 
35 40 45 

Gin Lys He Glu Glu Asn Gin He Leu Ser Lys Asn Ser Asn He Glu 
50 55 60 

Leu Tyr Thr Tyr Ser Pro He Ser Gly He Val Glu Lys He Tyr Thr 
65 70 75 80 

Ala Asn Phe Pro Asp Gly Lys Asn Leu Lys Ser Ala Leu He Lys Phe 
85 90 95 

Gin Gly Lys He Lys Thr Glu Lys Thr Pro He Glu Glu Gly Ala Ser 
100 105 110 

Arg Glu Lys Thr Leu Glu Lys Leu He Gin Leu Gly He Pro Trp Phe 
115 120 * 125 

Asn Glu Asn Ser Leu Phe Gin Phe He Asn Lys Cys Lys Lys He Asp 
130 135 140 

Lys Met He Leu Leu Thr Asn Gly Lys Asp Ala Phe Thr Asn He Ser 
145 150 155 160 

Glu Ala Leu Met Ala Glu Lys Leu Glu Glu He Phe Ser Gly Phe Gin 
165 170 175 

He He Asp Lys He Phe Lys Phe Lys Glu He He He He He Ser 
180 185 190 

Asn Lys Asp Lys Leu Lys Lys Glu Phe Glu Lys Leu Ser He Phe Lys 
195 200 205 

Asn Arg Lys He Lys He Lys Ser Leu Glu Asn Ala Tyr Pro Tyr Thr 
210 215 220 

Asn His Glu Met He Met His Phe Leu Tyr Asn Asn Lys Asn Thr Lys 
225 230 235 240 

Asp Asp He Asn Pro His Asn Asn He Leu Leu Ala Asn He Glu Asp 
245 250 255 

Leu Tyr Asn Ala Asn Leu Val He Lys Asn Asn Asn Pro Tyr Lys Glu 
260 265 270 

Lys Phe Val Ala He Asn Gly Asn Lys Lys He Lys Ser Arg He Leu 
275 280 285 
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Lys Val Lys He Gly Thr Ser Phe Ser Gin Leu He Asn Glu Lys He 
290 295 300 



Asp Thr Lys Lys Tyr Glu He Phe Leu Asn Asn Pro Ala Asn Lys He 
305 310 315 320 

Lys He Asp Thr Leu Asn He Pro He Thr Arg Asp He Tyr Ser Leu 
325 330 335 

Thr He Leu Lys Lys Lys Ser He Tyr Asp Lys He Lys Ala Leu Phe 
340 345 350 

He Ser Ser Phe Ala Pro Leu Gin Met Glu Asn He He Phe Ser Phe 
355 360 365 

Leu Lys Lys Glu Lys He Asn Asn Ser Gly Lys Leu Lys He Phe Asn 
370 375 380 

Tyr Thr Asp Lys Glu Val Glu Glu Glu He His Lys Val Gin Lys Glu 
385 390 395 400 

He Lys Ser Lys lie Leu Asn Glu Ser Leu Thr Asn Glu Ala He Tyr 
405 410 415 

Thr Glu Asn Asn Leu Lys Asp He Tyr Phe Ala He He Leu Ser Leu 
420 425 430 

Ser Pro Ser Leu He Phe Ser Phe Leu Asn Asn Thr Lys Phe Met Thr 
435 440 445 

Asp Thr Leu Leu Leu He Phe He Ser Val Ala He Tyr He Pro He 
450 455 460 

Met Leu Lys He Asn Tyr Lys Cys Leu Ser Phe Phe Val Tyr Ala Ala 
465 470 475 480 

Leu Met He Ser He He Leu Pro Leu Asp Leu Glu He Thr Leu Lys 
485 490 495 

He He Ser Leu Leu Phe Thr Phe Leu Val Phe Phe Tyr Phe Phe Arg 
500 505 510 

Leu Ser Ala Phe Leu Ala Asn Pro He Leu lie Ser Phe Met Phe Leu 
515 520 525 

Val Leu Asn Phe Pro Val Ser Phe Lys Gin Ala Tyr Gin Glu Glu Leu 
530 535 540 

Lys Asn Ser Asn Ser He He Pro Thr Trp Asn Glu He He Glu Thr 
545 550 555 560 

Asn Pro Asn He Lys Asn Leu Lys Ser Leu Asn Thr Phe Thr Arg Tyr 
565 570 575 

Glu Ser Lys Lys He Asp Ala He Glu Asn Phe Val Asn Gin Asn He 
580 585 590 



25348199.1 

46 



Phe Ser Ala Phe Asn He He Val Thr Arg Phe His He Glu Ser Leu 
595 600 605 



Leu Gly Val Asn Asn Glu Lys Lys He Ser Pro He Leu Leu Tyr Phe 
610 615 620 

Gly Leu Leu Leu He Val Gly Lys Tyr He He Asn Lys Leu He Pro 
625 630 635 640 

Leu Ser Phe Tyr He Ser Leu Met Ala He Ser Tyr He Ala His Asn 
645 650 655 

He Gly Met Leu Asn His He Ser Ser Asp Met Leu Thr Leu Leu He 
660 665 670 

Ser Pro He Pro Met Leu Leu He Phe Thr Met Ala Thr Glu Leu Gin 
675 680 685 

He Thr Pro His Phe Lys Phe Glu Gin He Leu Tyr Gly Ser He Leu 
690 695 700 

Ala Phe He Tyr Phe Leu Thr Leu Ser Tyr He Pro Phe Glu Thr Leu 
705 710 715 720 

Ser Val He He Ser He Phe He Leu Gin Thr Ser Ser Asn Leu He 
725 730 735 

Lys Lys Tyr Ser Leu Thr Phe Lys He Lys Lys He Met His Val Leu 
740 745 750 

Lys Thr Asn Lys Glu Lys Ala Leu Lys Thr Pro Leu Glu Asn Glu Lys 
755 760 765 



Asp He He Lys Leu 
770 



<210> 57 
<211> 628 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 57 

cttttaaaaa tatctagctc tttaataata gaaaaagaaa aaattgccat tattcttgaa 60 
tcaaacattt tcaatacggg gcaaaaaata aacaaagcct ttgaatcttc aaaaacaaaa 120 
gctattgact cttttgttga gattgagaaa aatagtcacg tagttcacat aaaccatgga 180 
attggtatat ttaggcaaat aaagagaata aaaacaagct ctcttgaaaa ggattatatt 240 
gaaattgaat acgctgaagg agaaaaacta tttattccaa ttgaacaaac aaatttaatc 300 
caaaaataca ttggaagtga tcctaaaaat atcaaattag ataaaataag ttctaaaaca 360 
tggataaaaa acaaagcaaa cgcaaaaaaa agaatcgagg agattgcaga caaattaata 420 
gaactttatt caaaaagaga aagcattaag ggtattaaat acccagaaga taatgaatta 4 80 
caattgttgt ttgaatctga atttccatac gatgaaactc cagatcaaat aagagcaata 540 
aaagaaataa aagaagatat gatgagcttt aaagtaatgg atcgccttct ttgtggagat 600 
gttggatttg gaaaaactga agttgcca 628 



<210> 58 
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<211> 209 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 58 

Leu Leu Lys lie Ser Ser Ser Leu lie lie Glu Lys Glu Lys lie Ala 
15 10 15 

lie lie Leu Glu Ser Asn lie Phe Asn Thr Gly Gin Lys He Asn Lys 
20 25 30 

Ala Phe Glu Ser Ser Lys Thr Lys Ala He Asp Ser Phe Val Glu He 
35 40 45 

Glu Lys Asn Ser His Val Val His He Asn His Gly He Gly He Phe 
50 55 60 

Arg Gin He Lys Arg He Lys Thr Ser Ser Leu Glu Lys Asp Tyr He 
65 70 75 80 

Glu He Glu Tyr Ala Glu Gly Glu Lys Leu Phe He Pro He Glu Gin 
85 90 95 

Thr Asn Leu He Gin Lys Tyr He Gly Ser Asp Pro Lys Asn He Lys 
100 105 110 

Leu Asp Lys He Ser Ser Lys Thr Trp He Lys Asn Lys Ala Asn Ala 
115 120 125 

Lys Lys Arg He Glu Glu He Ala Asp Lys Leu He Glu Leu Tyr Ser 
130 135 140 

Lys Arg Glu Ser He Lys Gly He Lys Tyr Pro Glu Asp Asn Glu Leu 
145 150 155 160 

Gin Leu Leu Phe Glu Ser Glu Phe Pro Tyr Asp Glu Thr Pro Asp Gin 
165 170 175 

He Arg Ala He Lys Glu He Lys Glu Asp Met Met Ser Phe Lys Val 
180 185 190 

Met Asp Arg Leu Leu Cys Gly Asp Val Gly Phe Gly Lys Thr Glu Val 
195 200 205 



Ala 



<210> 59 
<211> 3378 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 59 

atgaatatag atgaagaact aacaacaata ttaaagaata attctaattt aaaaaaaatg 60 
aaagaatttt tagaacaaaa tatatttttt tcattaacag gatatgaagg atttttcaag 120 
gcttttttaa ttaaaaaaat caaagaatat agcaaaaccg ggaaaataat attaatagtt 180 
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aaagacgagc acacattaga taaaatcaaa aacgatttac aagtaattac aaatcaaatc 240 
tttgagctta actattttag cccccttgta tacaagggca ttggctcaaa aagtacgatc 300 
tttaacgaaa gaatcaaatt cttattcaat ttttataaaa aaaatcctgg aatatatatt 360 
acagtcttga aatcattgct tagcaaaata cccgataaaa atacattact aaagaatata 420 
tataaaattg aaaaaaatac caatattaat acagcagaca ttgaaaaaac tcttataaca 480 
ttgggatatg aaaaaacatt aagagtaaca attccaggag aatttacagt aaaaggagaa 540 
attatagata tatacccttt tggagaacaa aatccaataa gaattgcact aaactttgac 600 
aaaatagaag aaataaaaaa atttaatccc ttaacccaat taaaacacga taatgaaatt 660 
ttagaattcc aaattcttcc aaaaaaagaa attatttggg acgataaaac tattaacacc 720 
ttaaaaacaa aaattaaatc tgttgaatat aaaaagattc ttgaagagtt ggattttaaa 780 
aaagaaacaa aaacagaaga aatgttttat ccactagtag caaatactta cttaggtgat 84 0 
gagattgaaa aacacacacc tattgtaaac tttgaaatta acaatttcga aaaagaaatt 900 
gaaaaaatac accaagaata tgaaaagctt tacaaagaag cagaagaagc cggtaaaaat 960 
ataattgatc caaaaagaat tctcttaaat tataaaacct tcaatctaaa aagcgatgtt 1020 
ttattttcaa aaattaaaag ccttaaatcc aaagaaacta tagagtttaa aatcgaaagt 1080 
gagagaaact ttttttcaaa tatagcactt acaaaagaag aatttgaaaa ttggctgaaa 1140 
aatggattta aaatcattat tgcagcagaa tctgaatcac aaaaagaaaa acttaaatat 12 00 
attttcaaag aattgccaaa agtatcaatt gaggttttaa aaatatctag ctctttaata 1260 
atagaaaaag aaaaaattgc cattattctt gaatcaaaca ttttcaatac ggggcaaaaa 1320 
ataaacaaag cctttgaatc ttcaaaaaca aaagctattg actcttttgt tgagattgag 13 80 
aaaaatagtc acgtagttca cataaaccat ggaattggta tatttaggca aataaagaga 1440 
ataaaaacaa gctctcttga aaaggattat attgaaattg aatacgctga aggagaaaaa 1500 
ctatttattc caattgaaca aacaaattta atccaaaaat acattggaag tgatcctaaa 1560 
aatatcaaat tagataaaat aagttctaaa acatggataa aaaacaaagc aaacgcaaaa 1620 
aaaagaatcg aggagattgc agacaaatta atagaacttt attcaaaaag agaaagcatt 1680 
aagggtatta aatacccaga agataatgaa ttacaattgt tgtttgaatc tgaatttcca 1740 
tacgatgaaa ctccagatca aataagagca ataaaagaaa taaaagaaga tatgatgagc 1800 
tttaaagtaa tggatcgcct tctttgtgga gatgttggat ttggaaaaac tgaagttgcc 1860 
atgagagctg cttttaaagc cgtaatggga aacaaacagg ttattgtact ctcaccaaca 1920 
actatcttag cagaacagca tttcaataca tttaaaaaaa gatttaaaaa ttttccaatc 1980 
aaaatcgaag tattaagcag atttataaaa aataacgcag aaagccggat cttaaaagaa 2040 
cttaaaagtg gaaaaattga tataatcata ggaacgcaca aaattctttc aaaaaaattc 2100 
acctgcaaaa atttagggtt aataataatt gatgaagaac aaagatttgg tgtaaaagaa 2160 
aaagaaaaac ttaaagaaat aagaatttcg gttgattgcc ttgctctttc tgcaacacca 2220 
attcccaggt ctcttcacat gtcactaatt aagcttagag atatttccgt tttaaaaatt 2280 
ccgcctcaaa acagagtaaa aatagaagct tatttagaat catttagcga acttttaata 2340 
aaacatgcaa ttgagagtga actgtctcga gatggtcaag tttttttagt aaatcataat 2400 
attgaagaac tgtattattt aaaaacacta attgaaagat taacccctta tgcaagaatt 2460 
gcaataattc atggaaaact aacaggagaa gagattgaaa atataatgca caattttatt 2520 
aaaaaagcgt atcaaatttt attggcaaca acaataattg aaaatggaat agatattcca 2580 
aatgcaaata caataataat aaataatgca aacaagtttg gacttgcaca gctatatcaa 2640 
ctaaaaggaa gagttggaag aggatctcag aaagcttatg cttatttttt gtaccaagac 2700 
agcgaaaagc taaatgaacg ctctattgaa agattaagag caataacaga attttcagag 2760 
ctaggagcag gatttaaaat agcaatgaaa gatatggaaa taagaggtgt tggcaattta 2 820 
cttggtagag aacaacatgg ggagattgag tcgattggac tagattacta tctaacaatg 2880 
ctaaataaag caattgaaaa gaaaatggga aaaatctcat cagatgaaga agaggttgat 2 94 0 
attaaaatta actatagtgg atttattcct gaaaattatg caaaaaatga gcaggataaa 3000 
atactaatct acaaaaaaat ctttaaaatt caaactgaag aggaaagtaa aaaaataaga 3 060 
tcagagctcc acaacgactt tggcccaata cccgaagaaa taaacagtct attaatgtta 3120 
gctgaactta aaattctagc aaaagattta aacataacaa aattaaaaga aaaaaacagg 3180 
gctttggaaa tagaatacaa aaatatagaa agcattccta tggaaaaaat aatagaaata 3240 
cttcaaaaac atcctaattt attaatatta aatccctcat atcaaaaatc aatattttta 3300 
agctttaaaa atattgaaaa atctgaaaaa ataaattaca tatataaaaa tattaactta 3360 
ctaaaaacaa gcacataa 3378 



<210> 60 
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<211> 1125 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 60 

Met Asn lie Asp Glu Glu Leu Thr Thr lie Leu Lys Asn Asn Ser Asn 
15 10 15 

Leu Lys Lys Met Lys Glu Phe Leu Glu Gin Asn lie Phe Phe Ser Leu 
20 25 30 

Thr Gly Tyr Glu Gly Phe Phe Lys Ala Phe Leu lie Lys Lys lie Lys 
35 40 45 

Glu Tyr Ser Lys Thr Gly Lys lie lie Leu lie Val Lys Asp Glu His 
50 55 60 

Thr Leu Asp Lys lie Lys Asn Asp Leu Gin Val lie Thr Asn Gin lie 
65 70 75 80 

Phe Glu Leu Asn Tyr Phe Ser Pro Leu Val Tyr Lys Gly lie Gly Ser 
85 90 95 

Lys Ser Thr lie Phe Asn Glu Arg lie Lys Phe Leu Phe Asn Phe Tyr 
100 105 110 

Lys Lys Asn Pro Gly lie Tyr lie Thr Val Leu Lys Ser Leu Leu Ser 
115 120 125 

Lys lie Pro Asp Lys Asn Thr Leu Leu Lys Asn lie Tyr Lys lie Glu 
130 135 140 

Lys Asn Thr Asn lie Asn Thr Ala Asp lie Glu Lys Thr Leu lie Thr 
145 150 155 160 

Leu Gly Tyr Glu Lys Thr Leu Arg Val Thr lie Pro Gly Glu Phe Thr 
165 170 175 

Val Lys Gly Glu lie lie Asp lie Tyr Pro Phe Gly Glu Gin Asn Pro 
180 185 190 

lie Arg lie Ala Leu Asn Phe Asp Lys lie Glu Glu lie Lys Lys Phe 
195 200 205 

Asn Pro Leu Thr Gin Leu Lys His Asp Asn Glu lie Leu Glu Phe Gin 
210 215 220 

He Leu Pro Lys Lys Glu He He Trp Asp Asp Lys Thr He Asn Thr 
225 230 235 240 

Leu Lys Thr Lys He Lys Ser Val Glu Tyr Lys Lys He Leu Glu Glu 
245 250 255 

Leu Asp Phe Lys Lys Glu Thr Lys Thr Glu Glu Met Phe Tyr Pro Leu 
260 265 270 

Val Ala Asn Thr Tyr Leu Gly Asp Glu He Glu Lys His Thr Pro He 
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275 



280 



285 



Val Asn Phe Glu lie Asn Asn Phe Glu Lys Glu lie Glu Lys lie His 
290 295 300 

Gin Glu Tyr Glu Lys Leu Tyr Lys Glu Ala Glu Glu Ala Gly Lys Asn 
305 310 315 320 

lie lie Asp Pro Lys Arg lie Leu Leu Asn Tyr Lys Thr Phe Asn Leu 
325 330 335 

Lys Ser Asp Val Leu Phe Ser Lys lie Lys Ser Leu Lys Ser Lys Glu 
340 345 350 

Thr He Glu Phe Lys He Glu Ser Glu Arg Asn Phe Phe Ser Asn He 
355 360 365 

Ala Leu Thr Lys Glu Glu Phe Glu Asn Trp Leu Lys Asn Gly Phe Lys 
370 375 380 

He He He Ala Ala Glu Ser Glu Ser Gin Lys Glu Lys Leu Lys Tyr 
385 390 395 400 

He Phe Lys Glu Leu Pro Lys Val Ser He Glu Val Leu Lys He Ser 
405 410 415 

Ser Ser Leu He He Glu Lys Glu Lys He Ala He He Leu Glu Ser 
420 425 430 

Asn He Phe Asn Thr Gly Gin Lys He Asn Lys Ala Phe Glu Ser Ser 
435 440 445 

Lys Thr Lys Ala He Asp Ser Phe Val Glu He Glu Lys Asn Ser His 
450 455 460 

Val Val His He Asn His Gly He Gly He Phe Arg Gin He Lys Arg 
465 470 475 480 

He Lys Thr Ser Ser Leu Glu Lys Asp Tyr He Glu He Glu Tyr Ala 
485 490 495 

Glu Gly Glu Lys Leu Phe He Pro He Glu Gin Thr Asn Leu He Gin 
500 505 510 

Lys Tyr He Gly Ser Asp Pro Lys Asn He Lys Leu Asp Lys He Ser 
515 520 525 

Ser Lys Thr Trp He Lys Asn Lys Ala Asn Ala Lys Lys Arg He Glu 
530 535 540 

Glu He Ala Asp Lys Leu He Glu Leu Tyr Ser Lys Arg Glu Ser He 
545 550 555 560 

Lys Gly He Lys Tyr Pro Glu Asp Asn Glu Leu Gin Leu Leu Phe Glu 
565 570 575 

Ser Glu Phe Pro Tyr Asp Glu Thr Pro Asp Gin He Arg Ala He Lys 
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580 



585 



590 



Glu lie Lys Glu Asp Met Met Ser Phe Lys Val Met Asp Arg Leu Leu 
595 600 605 

Cys Gly Asp Val Gly Phe Gly Lys Thr Glu Val Ala Met Arg Ala Ala 
610 615 620 

Phe Lys Ala Val Met Gly Asn Lys Gin Val lie Val Leu Ser Pro Thr 
625 630 635 640 

Thr lie Leu Ala Glu Gin His Phe Asn Thr Phe Lys Lys Arg Phe Lys 
645 650 655 

Asn Phe Pro lie Lys lie Glu Val Leu Ser Arg Phe lie Lys Asn Asn 
660 665 670 

Ala Glu Ser Arg lie Leu Lys Glu Leu Lys Ser Gly Lys lie Asp lie 
675 680 685 

lie lie Gly Thr His Lys lie Leu Ser Lys Lys Phe Thr Cys Lys Asn 
690 695 700 

Leu Gly Leu lie lie lie Asp Glu Glu Gin Arg Phe Gly Val Lys Glu 
705 710 715 720 

Lys Glu Lys Leu Lys Glu lie Arg lie Ser Val Asp Cys Leu Ala Leu 
725 730 735 

Ser Ala Thr Pro lie Pro Arg Ser Leu His Met Ser Leu lie Lys Leu 
740 745 750 

Arg Asp lie Ser Val Leu Lys lie Pro Pro Gin Asn Arg Val Lys lie 
755 760 765 

Glu Ala Tyr Leu Glu Ser Phe Ser Glu Leu Leu lie Lys His Ala lie 
770 775 780 

Glu Ser Glu Leu Ser Arg Asp Gly Gin Val Phe Leu Val Asn His Asn 
785 790 795 800 

lie Glu Glu Leu Tyr Tyr Leu Lys Thr Leu lie Glu Arg Leu Thr Pro 
805 810 815 

Tyr Ala Arg He Ala He He His Gly Lys Leu Thr Gly Glu Glu He 
820 825 830 

Glu Asn He Met His Asn Phe He Lys Lys Ala Tyr Gin He Leu Leu 
835 840 845 

Ala Thr Thr He He Glu Asn Gly He Asp He Pro Asn Ala Asn Thr 
850 855 860 

He He He Asn Asn Ala Asn Lys Phe Gly Leu Ala Gin Leu Tyr Gin 
865 870 875 880 

Leu Lys Gly Arg Val Gly Arg Gly Ser Gin Lys Ala Tyr Ala Tyr Phe 
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885 



890 



895 



Leu Tyr Gin Asp Ser Glu Lys Leu Asn Glu Arg Ser lie Glu Arg Leu 
900 905 910 

Arg Ala lie Thr Glu Phe Ser Glu Leu Gly Ala Gly Phe Lys lie Ala 
915 920 925 

Met Lys Asp Met Glu lie Arg Gly Val Gly Asn Leu Leu Gly Arg Glu 
930 935 940 

Gin His Gly Glu lie Glu Ser lie Gly Leu Asp Tyr Tyr Leu Thr Met 
945 950 955 960 

Leu Asn Lys Ala lie Glu Lys Lys Met Gly Lys lie Ser Ser Asp Glu 
965 970 975 

Glu Glu Val Asp lie Lys lie Asn Tyr Ser Gly Phe lie Pro Glu Asn 
980 985 990 

Tyr Ala Lys Asn Glu Gin Asp Lys lie Leu lie Tyr Lys Lys lie Phe 
995 1000 1005 

Lys lie Gin Thr Glu Glu Glu Ser Lys Lys lie Arg Ser Glu Leu His 
1010 1015 1020 

Asn Asp Phe Gly Pro lie Pro Glu Glu lie Asn Ser Leu Leu Met Leu 
1025 1030 1035 1040 

Ala Glu Leu Lys lie Leu Ala Lys Asp Leu Asn lie Thr Lys Leu Lys 
1045 1050 1055 

Glu Lys Asn Arg Ala Leu Glu lie Glu Tyr Lys Asn lie Glu Ser lie 
1060 1065 1070 

Pro Met Glu Lys lie lie Glu lie Leu Gin Lys His Pro Asn Leu Leu 
1075 1080 1085 

lie Leu Asn Pro Ser Tyr Gin Lys Ser lie Phe Leu Ser Phe Lys Asn 
1090 1095 1100 

lie Glu Lys Ser Glu Lys lie Asn Tyr He Tyr Lys Asn He Asn Leu 
1105 1110 1115 1120 

Leu Lys Thr Ser Thr 
1125 



<210> 61 
<211> 663 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 61 

ctggctgcta caccacttgt tgatgatact gtaattggaa agttgagaac tgcaaaaatc 60 
aacttttatt cacttcttaa tgaaactggg cttgatggtg tacccgcatt taaagaaggt 120 
gttgacctag ctggaggtgc aatagacgaa caatttacat accactatat aaaaaatgaa 180 
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gcgattattg agcttattag aatttggaac 
gcactacaac ttagtggagc tagagacaat 
aaaaggtttg tggatagagg actgataata 
cctacgccac aacttaaatt agaacttagc 
gctgttgctt tagtaattac tactcaagat 
taaaaggggg gctaaaaatg caattttatg 
gtacgcagtt acatagtggc aagctagagc 
ttagtagtga agataaaggt atgcctgtaa 
atg 



aaaaacaata gacaaaatag caaattatct 240 
gcatatactt cagcaattga atgtttactg 300 
gagtataaaa atttaaggct tactctttct 360 
gtgaatatta cttataactt tagcattaat 420 
atagttgatt atcaaaacag cttaagtgct 4 80 
atttaagaga agtttatttt tcaattggtg 540 
ttacaagcga acctacaaca agagcagtga 600 
taagcttaag agatcccaaa acaataactt 660 

663 



<210> 62 
<211> 160 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 62 
Leu Ala Ala Thr 
1 

Thr Ala Lys He 
20 

Gly Val Pro Ala 
35 

Asp Glu Gin Phe 
50 

Leu He Arg He 
65 

Ala Leu Gin Leu 



Glu Cys Leu Leu 
100 

Lys Asn Leu Arg 
115 

Leu Ser Val Asn 
130 

Val He Thr Thr 
145 



Pro Leu Val Asp 
5 

Asn Phe Tyr Ser 



Phe Lys Glu Gly 
40 

Thr Tyr His Tyr 
55 

Trp Asn Lys Asn 
70 

Ser Gly Ala Arg 
85 

Lys Arg Phe Val 



Leu Thr Leu Ser 
120 

lie Thr Tyr Asn 
135 

Gin Asp lie Val 
150 



Asp Thr Val He 
10 

Leu Leu Asn Glu 
25 

Val Asp Leu Ala 



He Lys Asn Glu 
60 

Asn Arg Gin Asn 
75 

Asp Asn Ala Tyr 
90 

Asp Arg Gly Leu 
105 

Pro Thr Pro Gin 



Phe Ser He Asn 
140 

Asp Tyr Gin Asn 
155 



Gly Lys Leu Arg 
15 

Thr Gly Leu Asp 
30 

Gly Gly Ala lie 
45 

Ala He He Glu 



Ser Lys Leu Ser 
80 

Thr Ser Ala lie 
95 

He He Glu Tyr 
110 

Leu Lys Leu Glu 
125 

Ala Val Ala Leu 



Ser Leu Ser Ala 
160 



<210> 63 
<211> 1113 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 63 
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ttgccgcaag atacaattag tgtaagtttg cttgactcta gaattcaagc tagtaggccc 60 
aattattata atccactttt ggtttacaaa acagccaaaa ttaaagttaa taaagatgct 120 
gctaactata aaatattgaa tttaaccgtt aataactatg aaaaacaaat tgaaacttta 180 
gaaaaagata atgggaatgg acaagatcag tttggaaaag aaaaaacact gcttaaaacc 240 
gcaatgtcga attttttcaa ttcaagtgaa gaatcattaa aatcagccga tctttttatt 300 
tataaggata aacccgaaga gttaaaaaaa tatcttaaag tacatagaca cacttttgtt 360 
gtacttatta atactgaggg tgataattcc gatgatggac ttaagattta taaagatgat 420 
tatgataagt ttaaaacacc ttcaattttt tttgtattct caactaaaga acaagaaata 480 
aaagaactat ttaaagataa aggcaatact gaaaaagaaa gaaatattgc tgtttacagc 540 
aataataaag acaatttaca cctcaaattt ataagtcaat atttacatca agctagtatt 600 
tttcatgctg taaatcctta tggcatgccg ctggctgcta caccacttgt tgatgatact 660 
gtaattggaa agttgagaac tgcaaaaatc aacttttatt cacttcttaa tgaaactggg 720 
cttgatggtg tacccgcatt taaagaaggt gttgacctag ctggaggtgc aatagacgaa 780 
caatttacat accactatat aaaaaatgaa gcgattattg agcttattag aatttggaac 840 
aaaaacaata gacaaaatag caaattatct gcactacaac ttagtggagc tagagacaat 900 
gcatatactt cagcaattga atgtttactg aaaaggtttg tggatagagg actgataata 960 
gagtataaaa atttaaggct tactctttct cctacgccac aacttaaatt agaacttagc 1020 
gtgaatatta cttataactt tagcattaat gctgttgctt tagtaattac tactcaagat 1080 
atagttgatt atcaaaacag cttaagtgct taa 1113 



<210> 64 

<211> 370 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 64 
Met Pro Gin Asp 
1 

Ala Ser Arg Pro 
20 

Lys lie Lys Val 
35 

Thr Val Asn Asn 
50 

Gly Asn Gly Glu 
65 

Ala Met Ser Asn 



Asp Leu Phe lie 
100 

Lys Val His Arg 
115 

Ala Ser Asp Asp 
130 

Lys Lys Pro Ser 
145 



Thr He Ser Val 
5 

Asn Tyr Tyr Asn 



Asn Lys Asp Ala 
40 

Tyr Glu Lys Gin 
55 

Asp Gin Phe Gly 
70 

Phe Phe Asn Ser 
85 

Tyr Lys Asp Lys 



His Thr Phe Val 
120 

Gly Leu Lys He 
135 

Thr Phe Phe Val 
150 



Ser Leu Leu Asp 
10 

Pro Leu Leu Val 
25 

Ala Ser Tyr Lys 



He Glu Thr Leu 
60 

Lys Glu Lys Thr 
75 

Ser Glu Glu Ser 
90 

Pro Glu Glu Leu 
105 

Val Leu He Asn 



Tyr Lys Asp Asp 
140 

Phe Ser Thr Lys 
155 



Ser Arg He Gin 
15 

Tyr Lys Thr Ala 
30 

He Leu Asn Leu 
45 

Glu Lys Glu Asn 



Leu Leu Lys Thr 
80 

Leu Lys Ser Ala 
95 

Lys Asn Tyr Leu 
110 

Thr Glu Gly Asp 
125 

Tyr Asn Lys Phe 



Glu Gin Glu He 
160 
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Lys Glu Leu 
Ala Val Tyr 



Phe Lys 
165 

Ser Asn 
180 



Asp Lys Gly Asn 

Asn Lys Asp Asn 
185 



Thr Glu Lys Glu Arg Asn lie 
170 175 

Leu His Leu Lys Phe lie Ser 
190 



Gin Tyr Leu 
195 



His Gin Ala Ser 



He Phe His Ala Val Asn Pro Tyr Gly 
200 205 



Met Pro Leu 
210 

Leu Arg Thr 
225 

Leu Asp Gly 
Ala He Asp 



He Glu Leu 
275 



Ala Ala 



Ala Lys 



Val Pro 
245 

Glu Gin 
260 



Thr Pro 
215 



Leu Val Asp Asp 



Thr Val He Gly Lys 
220 



He Asn Phe Tyr 
230 

Ala Phe Lys Glu 



Phe Thr 



Tyr His 
265 



Ser Leu Leu Asn Glu Thr Gly 
235 240 

Gly Val Asp Leu Ala Gly Gly 
250 255 

Tyr He Lys Asn Glu Ala He 
270 



He Arg He Trp 



Asn Lys Asn Asn Arg Gin Asn Ser Lys 
280 285 



Leu Ser Ala 
290 

Ala He Glu 
305 

Glu Tyr Lys 



Leu Gin 



Cys Leu 



Asn Leu 
325 



Leu Ser 
295 

Leu Lys 
310 



Gly Ala Arg Asp 
Arg Phe 



Arg Leu Thr Leu 



Val Asp 
315 

Ser Pro 
330 



Asn Ala Tyr Thr Ser 
300 

Arg Gly Leu lie lie 
320 

Thr Pro Gin Leu Lys 
335 



Leu Glu Leu Ser Val Asn He Thr Tyr Asn Phe Ser He Asn Ala Val 
340 345 350 



Ala Leu Val 
355 



He Thr Thr Gin 



Asp He Val Asp Tyr Gin Asn Ser Leu 
360 365 



Ser Ala 
370 



<210> 65 
<211> 473 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 65 

caatatgaaa atactcttat taactttttt 
cttgaatctg acttatacgc aactattgcc 
ctaagcgctg aatttagtaa atttttaata 
tgtcctcatg gacgaaaaat ttattacaaa 
gacagagcat aaaataaaac cagagttccc 
ttgttaaaga tagaaaaaga caaaaattta 
aatatagtag aattaaaaaa tttaaaccac 
ttgtatcaaa tgaaaagcaa tttaagcaaa 
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caatcaagaa gaagtaggac aataaattct 60 
tgtagaaagg ctgtcaaaag aaatgacatg 120 
aatgaatttt ttaaactaga aatcaaacat 180 
atatctaaat ttgaacttga aaaaaaagtt 240 
atgatgaaaa aaatcaaatc agaaatcaac 300 
attgagcttg gaaaaatatt aaaaaataat 360 
tatcccaatt taaaattagt agaaaaagaa 420 
tcagaagaaa atgaaaacat att 473 



56 



<210> 66 
<211> 83 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 66 

Gin Tyr Glu Asn Thr Leu lie Asn Phe Phe Gin Ser Arg Arg Ser Arg 
1 5 10 15 

Thr lie Asn Ser Leu Glu Ser Asp Leu Tyr Ala Thr lie Ala Cys Arg 
20 25 30 

Lys Ala Val Lys Arg Asn Asp Met Leu Ser Ala Glu Phe Ser Lys Phe 
35 40 45 

Leu lie Asn Glu Phe Phe Lys Leu Glu lie Lys His Cys Pro His Gly 
50 55 60 

Arg Lys lie Tyr Tyr Lys lie Ser Lys Phe Glu Leu Glu Lys Lys Val 
65 70 75 80 

Asp Arg Ala 



<210> 67 
<211> 1833 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 67 

atgaacaaaa taagattctt agataaatac ttggttcaaa aaatagcagc aggagaatca 60 
atagacaggc catgttcaat attaagggaa ctactagaca attcaataga ttctggagct 12 0 
actaaaattg aggtttttct tgaagaaggg ggaattcaaa aaatcttaat aatagataat 180 
ggaagcggaa taagtaaaga agatttaaaa atctgctatc taccacacac tacttcaaaa 24 0 
atatcatcgg aagaagattt aagaaaaata gaaactctag gctttagggg agaggctctc 3 00 
tctagtattg caatttgctc caacatttca ataacaagct caacaactag caatgaaagc 360 
tatcaaatag aagtagaaaa tggaattgaa aaatgcttta aaaaacaacc cgccataaac 420 
ggaacaatag tagatgtcac aaaaatattt cacaacttcc cagcaaggaa aagattctta 480 
aagcaagaac ccattgaaac aaaaatgtgt ctaaaagttt tagaagaaaa aataataacc 54 0 
caccccgaaa tcaatttcga aattaattta aatcaaaagc taagaaaaat ttactttaaa 600 
gaatcgttaa ttgacagggt tcaaaatgta tatggaaatg taatagaaaa taataaattt 660 
agggtcttaa aaaaagaaca tgacaatata aaaatagaaa tatttttagc accagataac 72 0 
ttttctaaaa aaagtaaaag acatattaaa acatttgtca acagaagacc tatcgatcaa 780 
aaagatctct tagaagcaat aactaatgga cacagcagaa tactttctcc tggcaacttc 840 
ccaatatgtt atttattttt agaaataaac cctgaatata ttgactttaa tgtacaccct 900 
caaaaaaaag aagtaagatt ttacaatctt ccatttttat ttaaactaat atctgacaat 960 
attaataatt tttttgataa aaatataaat aactaccaag acataataat aaaaagacaa 1020 
ttaacagaag atgatcattt aatagaaatg acaaaccaac cagaaaactt taataaaatc 1080 
aacacatatg atataccaca aaacaataat ttagaaacag aagatgtaaa cgagccaaac 114 0 
aaaaacacaa cacaaagcaa tattgacctt agaaggtata attcaattat acaaaataga 1200 
ccaacactca gggaaaacat tggaaacatt ttctctgaca attttttaga atttgaagaa 1260 
cctccaaata aaaatgaaaa agaagaaata aaatttaact atattggaca aatattctct 1320 
gaatttttaa tcgttgaaaa aataaatgaa atttacttca tagaccaaca cgcagttcac 1380 
gaaaaaataa tatatgaaaa acttagaaat tcaaaaaaaa atgttcaaaa acttctagta 1440 
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ccaattgaat tcacagtagt tgataaaaac 
gaatacaaac aaatggacat tataatctct 
tctattccta atatttgtag tcaatatgaa 
agaagtagga caataaattc tcttgaatct 
gctgtcaaaa gaaatgacat gctaagcgct 
tttaaactag aaatcaaaca ttgtcctcat 
tttgaacttg aaaaaaaagt tgacagagca 



atagaagaaa ttatagatag tgagattgaa 1500 
aaaataggcc ctaaaaaata tcaacttgaa 1560 
aatactctta ttaacttttt tcaatcaaga 1620 
gacttatacg caactattgc ctgtagaaag 1680 
gaatttagta aatttttaat aaatgaattt 1740 
ggacgaaaaa tttattacaa aatatctaaa 1800 
taa 1833 



<210> 68 
<211> 610 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 68 

Met Asn Lys lie Arg Phe Leu Asp Lys Tyr Leu Val Gin Lys lie Ala 
15 10 15 

Ala Gly Glu Ser lie Asp Arg Pro Cys Ser lie Leu Arg Glu Leu Leu 
20 25 30 

Asp Asn Ser lie Asp Ser Gly Ala Thr Lys lie Glu Val Phe Leu Glu 
35 40 45 

Glu Gly Gly lie Gin Lys lie Leu lie lie Asp Asn Gly Ser Gly lie 
50 55 60 

Ser Lys Glu Asp Leu Lys lie Cys Tyr Leu Pro His Thr Thr Ser Lys 
65 70 75 80 

lie Ser Ser Glu Glu Asp Leu Arg Lys lie Glu Thr Leu Gly Phe Arg 
85 90 95 

Gly Glu Ala Leu Ser Ser lie Ala lie Cys Ser Asn lie Ser lie Thr 
100 105 110 

Ser Ser Thr Thr Ser Asn Glu Ser Tyr Gin lie Glu Val Glu Asn Gly 
115 120 125 

lie Glu Lys Cys Phe Lys Lys Gin Pro Ala lie Asn Gly Thr lie Val 
130 135 140 

Asp Val Thr Lys lie Phe His Asn Phe Pro Ala Arg Lys Arg Phe Leu 
145 150 155 160 

Lys Gin Glu Pro lie Glu Thr Lys Met Cys Leu Lys Val Leu Glu Glu 
165 170 175 

Lys lie lie Thr His Pro Glu lie Asn Phe Glu lie Asn Leu Asn Gin 
180 185 190 

Lys Leu Arg Lys lie Tyr Phe Lys Glu Ser Leu lie Asp Arg Val Gin 
195 200 205 

Asn Val Tyr Gly Asn Val lie Glu Asn Asn Lys Phe Arg Val Leu Lys 
210 215 220 
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Lys Glu His Asp Asn lie Lys lie Glu lie Phe Leu Ala Pro Asp Asn 
225 230 235 240 



Phe Ser Lys Lys Ser Lys Arg His lie Lys Thr Phe Val Asn Arg Arg 
245 250 255 

Pro lie Asp Gin Lys Asp Leu Leu Glu Ala lie Thr Asn Gly His Ser 
260 265 270 

Arg lie Leu Ser Pro Gly Asn Phe Pro lie Cys Tyr Leu Phe Leu Glu 
275 280 285 

lie Asn Pro Glu Tyr lie Asp Phe Asn Val His Pro Gin Lys Lys Glu 
290 295 300 

Val Arg Phe Tyr Asn Leu Pro Phe Leu Phe Lys Leu lie Ser Asp Asn 
305 310 315 320 

lie Asn Asn Phe Phe Asp Lys Asn lie Asn Asn Tyr Gin Asp lie lie 
325 330 335 

lie Lys Arg Gin Leu Thr Glu Asp Asp His Leu lie Glu Met Thr Asn 
340 345 350 

Gin Pro Glu Asn Phe Asn Lys lie Asn Thr Tyr Asp lie Pro Gin Asn 
355 360 365 

Asn Asn Leu Glu Thr Glu Asp Val Asn Glu Pro Asn Lys Asn Thr Thr 
370 375 380 

Gin Ser Asn lie Asp Leu Arg Arg Tyr Asn Ser lie lie Gin Asn Arg 
385 390 395 400 

Pro Thr Leu Arg Glu Asn lie Gly Asn lie Phe Ser Asp Asn Phe Leu 
405 410 415 

Glu Phe Glu Glu Pro Pro Asn Lys Asn Glu Lys Glu Glu lie Lys Phe 
420 425 430 

Asn Tyr lie Gly Gin lie Phe Ser Glu Phe Leu lie Val Glu Lys lie 
435 440 445 

Asn Glu lie Tyr Phe lie Asp Gin His Ala Val His Glu Lys lie lie 
450 455 460 

Tyr Glu Lys Leu Arg Asn Ser Lys Lys Asn Val Gin Lys Leu Leu Val 
465 470 475 480 

Pro lie Glu Phe Thr Val Val Asp Lys Asn lie Glu Glu lie lie Asp 
485 490 495 

Ser Glu lie Glu Glu Tyr Lys Gin Met Asp lie lie lie Ser Lys lie 
500 505 510 

Gly Pro Lys Lys Tyr Gin Leu Glu Ser lie Pro Asn lie Cys Ser Gin 
515 520 525 
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Tyr Glu Asn Thr Leu lie Asn Phe Phe Gin Ser Arg Arg Ser Arg Thr 
530 535 540 

lie Asn Ser Leu Glu Ser Asp Leu Tyr Ala Thr lie Ala Cys Arg Lys 
545 550 555 560 

Ala Val Lys Arg Asn Asp Met Leu Ser Ala Glu Phe Ser Lys Phe Leu 
565 570 575 

lie Asn Glu Phe Phe Lys Leu Glu lie Lys His Cys Pro His Gly Arg 
580 585 590 

Lys lie Tyr Tyr Lys lie Ser Lys Phe Glu Leu Glu Lys Lys Val Asp 
595 600 605 



Arg Ala 
610 



<210> 69 
<211> 984 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 69 

caattttaca acgaaattct taaaaaagat aataaaaatt cttgcgatct accaacaatg 60 
agtaaatatc ttgatatatt agaaaacaca aaaaccataa taaagctatc ttttaaaaat 120 
catcccaaat atataattta ttataaaatt aattaccccc ttaaagtgtt ttgttcaaca 180 
atacaagact actatcaaac aatagcaaac aaactaaaac tacggctata actaaactat 240 
cctactacta tttaatcgta aaaaaatatt tctttgcaaa ttaatcaatt tagaaatata 3 00 
aatgtaaaga catatctttt tatttgataa ataataaaaa ttactggggc actatttgga 360 
aaaattttta aaagaaatat taagtatgaa tagcaaaaat aggctatctt cacacttaat 420 
aattcttatt tacacgctaa acaacattga cctaaattca aaaaatattg ggtacaaaga 480 
gtttgaagag ttaaataaag cacatgaagc tgctttaagt agtagagaat cttagctagt 540 
gtagcttcaa agaagacatg acacttactt ataaataagg aagcttttgg attttaacaa 600 
aaatagtctg gcttttttgc acatataaaa caactccatt atttctaaga taaatatttt 660 
aagctccctg gtaaagtaat tcatttatcc tagatttact cttccacttc tatacgtccc 720 
gtcctgctta atcattaatt tttaaaatta aatgtttctt tctagttacg cactatattg 780 
ttactataac aaaaattgaa tcttaaaaat taacatatta ctttaaaaaa gtatacttat 840 
aggagatgct tataaagctt aacaaactta tttttaccaa tatatatata tctaatatct 900 
cttatactta gttgctcaat atctaaagat ttaagtgata agctctcttc actaaaatct 960 
aatgattttt ttaattcaga cact 984 



<210> 70 
<211> 76 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 70 

Gin Phe Tyr Asn Glu lie Leu Lys Lys Asp Asn Lys Asn Ser Cys Asp 
1 5 10 15 

Leu Pro Thr Met Ser Lys Tyr Leu Asp lie Leu Glu Asn Thr Lys Thr 
20 25 30 

He He Lys Leu Ser Phe Lys Asn His Pro Lys Tyr He He Tyr Tyr 
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35 40 45 

Lys lie Asn Tyr Pro Leu Lys Val Phe Cys Ser Thr lie Gin Asp Tyr 
50 55 60 

Tyr Gin Thr lie Ala Asn Lys Leu Lys Leu Arg Leu 
65 70 75 



<210> 71 
<211> 300 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 71 

atgcctgctt tatgtggcaa tacattatta aatctagaat tgaataatta ttctcaaaaa 60 
aaactattaa aattttacaa cgaaattctt aaaaaagata ataaaaattc ttgcgatcta 12 0 
ccaacaatga gtaaatatct tgatatatta gaaaacacaa aaaccataat aaagctatct 180 
tttaaaaatc atcccaaata tataatttat tataaaatta attaccccct taaagtgttt 240 
tgttcaacaa tacaagacta ctatcaaaca atagcaaaca aactaaaact acggctataa 300 



<210> 72 
<211> 99 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 72 

Met Pro Ala Leu Cys Gly Asn Thr Leu Leu Asn Leu Glu Leu Asn Asn 
15 10 15 

Tyr Ser Gin Lys Lys Leu Leu Lys Phe Tyr Asn Glu lie Leu Lys Lys 
20 25 30 

Asp Asn Lys Asn Ser Cys Asp Leu Pro Thr Met Ser Lys Tyr Leu Asp 
35 40 45 

lie Leu Glu Asn Thr Lys Thr lie lie Lys Leu Ser Phe Lys Asn His 
50 55 60 

Pro Lys Tyr lie lie Tyr Tyr Lys lie Asn Tyr Pro Leu Lys Val Phe 
65 70 75 80 

Cys Ser Thr lie Gin Asp Tyr Tyr Gin Thr lie Ala Asn Lys Leu Lys 
85 90 95 

Leu Arg Leu 



<210> 73 
<211> 965 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 73 

cttctacaca ataaagccca taagtatact ttagaaagtc aatcccaacc cgaatatatt 60 
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agtaaagtta acttttacat ttatccaata tctaatatgc aaacagttgg gcttattaat 120 

ttaggcacaa aatatagcaa ccatgcatac agtgcatcta tagcatttaa tgctagtgta 180 

aaagcaattg aaattttaaa ggaggaatac aaaattgccg caagatacaa ttagtgtaag 240 

tttgcttgac tctagaattc aagctagtag gcccaattat tataatccac ttttggttta 300 

caaaacagcc aaaattaaag ttaataaaga tgctgctaac tataaaatat tgaatttaac 360 

cgttaataac tatgaaaaac aaattgaaac tttagaaaaa gataatggga atggacaaga 420 

tcagtttgga aaagaaaaaa cactgcttaa aaccgcaatg tcgaattttt tcaattcaag 480 

tgaagaatca ttaaaatcag ccgatctttt tatttataag gataaacccg aagagttaaa 540 

aaaatatctt aaagtacata gacacacttt tgttgtactt attaatactg agggtgataa 600 

ttccgatgat ggacttaaga tttataaaga tgattatgat aagtttaaaa caccttcaat 660 

tttttttgta ttctcaacta aagaacaaga aataaaagaa ctatttaaag ataaaggcaa 720 

tactgaaaaa gaaagaaata ttgctgttta cagcaataat aaagacaatt tacacctcaa 780 

atttataagt caatatttac atcaagctag tatttttcat gctgtaaatc cttatggcat 840 

gccgctggct gctacaccac ttgttgatga tactgtaatt ggaaagttga gaactgcaaa 900 

aatcaacttt tattcacttc ttaatgaaac tgggcttgat ggtgtacccg catttaaaga 960 

aggtg 965 



<210> 74 
<211> 77 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 74 

Leu Leu His Asn Lys Ala His Lys 
1 5 

Pro Glu Tyr lie Ser Lys Val Asn 
20 

Met Gin Thr Val Gly Leu He Asn 

35 40 

Ala Tyr Ser Ala Ser He Ala Phe 
50 55 

He Leu Lys Glu Glu Tyr Lys He 
65 70 



Tyr Thr Leu Glu Ser Gin Ser Gin 
10 15 

Phe Tyr He Tyr Pro He Ser Asn 
25 30 

Leu Gly Thr Lys Tyr Ser Asn His 
45 

Asn Ala Ser Val Lys Ala He Glu 
60 

Ala Ala Arg Tyr Asn 
75 



<210> 75 
<211> 570 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 75 

atgattttta ctttagatat ggttttaaac catttaactc aaatattcaa agggtttaag 60 
gcgtatgcaa ctgaaaataa ttttgagtgc gatatcataa atacttacaa tcacccgtac 120 
ctttcaaaaa tcacagctgc tagctcaaat ataatagcat tgaaatttga tggtacagaa 180 
aatctatttg atcataattc tagagccggt gcattttatg aaaatgcttt ggaattcagt 240 
ttaaattttc aaatatatat tattgctata gtgttaaacg ctcaagattt tgacgctaat 300 
tcacgtatgt taatgcttta tggtatgctt agcaattttc tacacaataa agcccataag 360 
tatactttag aaagtcaatc ccaacccgaa tatattagta aagttaactt ttacatttat 420 
ccaatatcta atatgcaaac agttgggctt attaatttag gcacaaaata tagcaaccat 4 80 
gcatacagtg catctatagc atttaatgct agtgtaaaag caattgaaat tttaaaggag 540 
gaatacaaaa ttgccgcaag atacaattag 570 
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<210> 76 
<211> 189 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 76 

Met lie Phe Thr Leu Asp Met Val Leu Asn His Leu Thr Gin lie Phe 
15 10 15 

Lys Gly Phe Lys Ala Tyr Ala Thr Glu Asn Asn Phe Glu Cys Asp lie 
20 25 30 

lie Asn Thr Tyr Asn His Pro Tyr Leu Ser Lys lie Thr Ala Ala Ser 
35 40 45 

Ser Asn lie lie Ala Leu Lys Phe Asp Gly Thr Glu Asn Leu Phe Asp 
50 55 60 

His Asn Ser Arg Ala Gly Ala Phe Tyr Glu Asn Ala Leu Glu Phe Ser 
65 70 75 80 

Leu Asn Phe Gin lie Tyr lie lie Ala lie Val Leu Asn Ala Gin Asp 
85 90 95 

Phe Asp Ala Asn Ser Arg Met Leu Met Leu Tyr Gly Met Leu Ser Asn 
100 105 110 

Phe Leu His Asn Lys Ala His Lys Tyr Thr Leu Glu Ser Gin Ser Gin 
115 120 125 

Pro Glu Tyr lie Ser Lys Val Asn Phe Tyr lie Tyr Pro lie Ser Asn 
130 135 140 

Met Gin Thr Val Gly Leu lie Asn Leu Gly Thr Lys Tyr Ser Asn His 
145 150 155 160 

Ala Tyr Ser Ala Ser He Ala Phe Asn Ala Ser Val Lys Ala He Glu 
165 170 175 

He Leu Lys Glu Glu Tyr Lys He Ala Ala Arg Tyr Asn 
180 185 



<210> 77 
<211> 403 
<212> DNA 

<213> Borrelia burgdorferi 



<400> 77 

catgattttt 

gatggaaaag 

ggaaatttta 

tttttaaaga 

tacaactttg 

atatctaatt 

aatgttgaaa 



ataaaagtaa 
aaataattaa 
tgaatagttt 
taggatttag 
aatttttaaa 
tagacattaa 
agaatttaaa 



tgctaaattt 
aaaacttatg 
gacttacaga 
tgaagaagca 
agaaaaattg 
gattgatact 
tctaaaaata 



acaggattta 
aaagaatata 
acatacaata 
atagattttg 
attaatgtag 
gtagaaaaga 
gataatttag 



tgttagataa 
aagaattaaa 
tagaaagtat 
tttttctgca 
aaaagaattt 
atttaaacac 
act 



attatttagt 60 
aggataatat 12 0 
aaaaaatgaa 180 
taatgataat 240 
acaaaaggat 3 00 
taaaatagac 360 
403 
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<210> 78 
<211> 38 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 78 

His Asp Phe Tyr Lys Ser Asn Ala Lys Phe Thr Gly Phe Met Leu Asp 
15 10 15 

Lys Leu Phe Ser Asp Gly Lys Glu lie lie Lys Lys Leu Met Lys Glu 
20 25 30 

Tyr Lys Glu Leu Lys Gly 
35 



<210> 79 
<211> 543 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 79 

ttggatatta aggttaataa aagagattta 
agtgtattaa atcattataa ttctttaaaa 
atctattgta agttagaaac tttaaaaatt 
aggtttgatg gttataaaag ttttgaagct 
caggtctata attacttaaa aattgctaat 
tttctaataa aaaatggtat actggaaacg 
acaataaaaa aatcaaaaca aaacccgata 
gaaagctatg atttttataa aagtaatgct 
tttagtgatg gaaaagaaat aattaaaaaa 
taa 



agtgataatg aaaattatat tattactgat 60 
gaaaagttaa aaattaattc taaaaaggaa 12 0 
ttaaaagaaa ttaaagacaa tcattattat 180 
ttttctaaag attatagact tgcaagagca 240 
gcaatagaag atgggattat acaagaagaa 3 00 
ttaattgtat taagaaataa agagagcaaa 360 
aagcccttaa gatttcagct taaaagacaa 420 
aaatttacag gatttatgtt agataaatta 480 
cttatgaaag aatataaaga attaaaagga 540 

543 



<210> 80 
<211> 186 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 80 

Met Glu lie Glu Leu Asn Glu Arg Val lie Ser Arg Ala Thr Asp Pro 
15 10 15 

Asp Gly Glu Lys Lys Leu lie Thr Lys Glu Glu lie Phe Ala His Tyr 
20 25 30 

Asn Asp Leu Lys Asn Arg Leu Lys Thr Asn lie Lys Lys Lys lie Phe 
35 40 45 

Tyr Lys Val Glu Ser lie Arg lie Leu Lys Glu lie Lys Asp Asn Glu 
50 55 60 

Tyr Tyr Lys Leu Asp Gly Tyr Lys Ser Phe Asp Ala Phe lie Lys Asp 
65 70 75 80 
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Tyr Gin Leu Ala Arg Thr Gin Val Tyr lie Tyr Leu Lys Leu Ala Lys 
85 90 95 



Ala Leu Gin Ala Gly lie Leu Asn 
100 

lie Tyr Asn Ser Leu Asp Lys lie 
115 120 

Lys Lys Ser Lys Gin Asn Pro lie 
130 135 

Lys Gin Glu Ser Tyr Asp Phe Tyr 
145 150 

Phe Met Leu Asp Lys Leu Phe Ser 
165 

Leu Met Lys Glu Tyr Lys Glu Leu 
180 



Glu Asp Tyr lie lie Glu Asn Gly 
105 110 

Glu Ser Gin Glu Thr Pro He Val 
125 

Lys Pro Leu Arg Phe Gin Leu Lys 
140 

Lys Ser Asn Ala Lys Phe Thr Gly 
155 160 

Asp Gly Lys Glu He He Lys Lys 
170 175 

Lys Gly 
185 



<210> 81 
<211> 1168 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 81 

caattcataa acaaatgtaa aaaaatagac aaaatgattt tattaacaaa cggaaaagat 60 
gcatttacaa atatttcaga agcactgatg gcagaaaaat tagaagaaat tttttcagga 12 0 
ttccaaataa tcgacaaaat attcaaattc aaagaaataa taataataat atcaaataaa 180 
gacaaactaa aaaaagaatt cgaaaaattg agtattttta aaaacagaaa aataaaaatt 240 
aaatctttag aaaatgcata tccttataca aatcacgaaa tgataatgca ctttttatac 300 
aataataaaa atacaaaaga tgatataaat ccccacaaca atattttatt agcaaatatt 360 
gaagatctat acaatgcaaa tcttgtcata aaaaataaca acccttataa agaaaaattt 420 
gtagctataa atggaaataa aaaaataaaa agtagaatac tgaaggtaaa aattggaacc 4 80 
tctttcagcc agctaataaa tgagaaaatt gacacaaaaa aatatgaaat ttttttaaac 540 
aacccagcca ataaaataaa aatcgataca ttaaacatac cgataacaag agatatttat 600 
agtctcacca tattaaagaa aaagtcaata tacgacaaaa ttaaagcatt gtttatatca 660 
agctttgcac cattgcaaat ggaaaatatt attttttcat tcttaaagaa agaaaaaata 720 
aataatagcg gcaaattaaa aatatttaat tatacagaca aagaagtaga agaagaaata 780 
cataaggttc aaaaagaaat taaaagcaaa attctaaatg aaagtctaac aaatgaagca 84 0 
atatacactg aaaacaattt aaaagacata tactttgcta tcatactatc actatcacct 900 
agcctgatat tttctttcct aaataacaca aaattcatga cagacacctt gctgttaata 960 
tttattagtg tggcaatcta tatacctata atgctaaaaa ttaattacaa atgtttgtct 1020 
ttttttgttt acgccgcctt aatgataagc attatattgc ccttggattt agaaattaca 1080 
ctaaaaataa tttccttatt atttactttt ttggtattct tttacttttt cagactatca 1140 
gcatttttgg caaaccctat attaattt 1168 



<210> 82 
<211> 389 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 82 

Gin Phe He Asn Lys Cys Lys Lys He Asp Lys Met He Leu Leu Thr 
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1 



5 



10 



15 



Asn Gly Lys Asp Ala Phe Thr Asn lie Ser Glu Ala Leu Met Ala Glu 
20 25 30 

Lys Leu Glu Glu lie Phe Ser Gly Phe Gin lie lie Asp Lys lie Phe 
35 40 45 

Lys Phe Lys Glu lie lie lie lie lie Ser Asn Lys Asp Lys Leu Lys 
50 55 60 

Lys Glu Phe Glu Lys Leu Ser lie Phe Lys Asn Arg Lys lie Lys lie 
65 70 75 80 

Lys Ser Leu Glu Asn Ala Tyr Pro Tyr Thr Asn His Glu Met lie Met 
85 90 95 

His Phe Leu Tyr Asn Asn Lys Asn Thr Lys Asp Asp lie Asn Pro His 
100 105 110 

Asn Asn lie Leu Leu Ala Asn lie Glu Asp Leu Tyr Asn Ala Asn Leu 
115 120 125 

Val lie Lys Asn Asn Asn Pro Tyr Lys Glu Lys Phe Val Ala lie Asn 
130 135 140 

Gly Asn Lys Lys lie Lys Ser Arg lie Leu Lys Val Lys lie Gly Thr 
145 150 155 160 

Ser Phe Ser Gin Leu lie Asn Glu Lys lie Asp Thr Lys Lys Tyr Glu 
165 170 175 

lie Phe Leu Asn Asn Pro Ala Asn Lys lie Lys lie Asp Thr Leu Asn 
180 185 190 

lie Pro lie Thr Arg Asp lie Tyr Ser Leu Thr lie Leu Lys Lys Lys 
195 200 205 

Ser lie Tyr Asp Lys lie Lys Ala Leu Phe lie Ser Ser Phe Ala Pro 
210 215 220 

Leu Gin Met Glu Asn lie lie Phe Ser Phe Leu Lys Lys Glu Lys lie 
225 230 235 240 

Asn Asn Ser Gly Lys Leu Lys He Phe Asn Tyr Thr Asp Lys Glu Val 
245 250 255 

Glu Glu Glu He His Lys Val Gin Lys Glu He Lys Ser Lys He Leu 
260 265 270 

Asn Glu Ser Leu Thr Asn Glu Ala He Tyr Thr Glu Asn Asn Leu Lys 
275 280 285 

Asp He Tyr Phe Ala He He Leu Ser Leu Ser Pro Ser Leu He Phe 
290 295 300 

Ser Phe Leu Asn Asn Thr Lys Phe Met Thr Asp Thr Leu Leu Leu He 
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305 



310 



315 



320 



Phe He Ser Val Ala He Tyr He 
325 

Lys Cys Leu Ser Phe Phe Val Tyr 
340 

Leu Pro Leu Asp Leu Glu He Thr 
355 360 

Thr Phe Leu Val Phe Phe Tyr Phe 
370 375 

Asn Pro He Leu He 
385 



Pro He Met Leu Lys He Asn Tyr 
330 335 

Ala Ala Leu Met He Ser He He 
345 350 

Leu Lys He He Ser Leu Leu Phe 
365 

Phe Arg Leu Ser Ala Phe Leu Ala 
380 



<210> 83 
<211> 2322 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 83 

atgctagact tagaaaaagt aaaaacaatt tttaaaaaat acaataaata cgaaataaat 60 
attaacgaga ttcaaatacc tgaatatgcc ctaatacccc ttgaaacaga aaattcaaaa 120 
tccataatat acataattga aaaacaaaaa atagaagaaa atcaaatttt atccaaaaac 180 
tcaaacatag agctatacac atattctcca atatctggaa tagtagaaaa aatatacaca 240 
gccaattttc cagatggaaa aaatttaaaa tcagcattaa tcaaatttca aggaaaaata 3 00 
aaaactgaaa aaacaccaat tgaagaagga gcctcaagag aaaaaacctt ggaaaaatta 3 60 
attcaactgg gaattccttg gtttaacgaa aattctttat ttcaattcat aaacaaatgt 420 
aaaaaaatag acaaaatgat tttattaaca aacggaaaag atgcatttac aaatatttca 4 80 
gaagcactga tggcagaaaa attagaagaa attttttcag gattccaaat aatcgacaaa 540 
atattcaaat tcaaagaaat aataataata atatcaaata aagacaaact aaaaaaagaa 600 
ttcgaaaaat tgagtatttt taaaaacaga aaaataaaaa ttaaatcttt agaaaatgca 660 
tatccttata caaatcacga aatgataatg cactttttat acaataataa aaatacaaaa 720 
gatgatataa atccccacaa caatatttta ttagcaaata ttgaagatct atacaatgca 780 
aatcttgtca taaaaaataa caacccttat aaagaaaaat ttgtagctat aaatggaaat 840 
aaaaaaataa aaagtagaat actgaaggta aaaattggaa cctctttcag ccagctaata 900 
aatgagaaaa ttgacacaaa aaaatatgaa atttttttaa acaacccagc caataaaata 960 
aaaatcgata cattaaacat accgataaca agagatattt atagtctcac catattaaag 1020 
aaaaagtcaa tatacgacaa aattaaagca ttgtttatat caagctttgc accattgcaa 1080 
atggaaaata ttattttttc attcttaaag aaagaaaaaa taaataatag cggcaaatta 1140 
aaaatattta attatacaga caaagaagta gaagaagaaa tacataaggt tcaaaaagaa 1200 
attaaaagca aaattctaaa tgaaagtcta acaaatgaag caatatacac tgaaaacaat 1260 
ttaaaagaca tatactttgc tatcatacta tcactatcac ctagcctgat attttctttc 1320 
ctaaataaca caaaattcat gacagacacc ttgctgttaa tatttattag tgtggcaatc 1380 
tatataccta taatgctaaa aattaattac aaatgtttgt ctttttttgt ttacgccgcc 1440 
ttaatgataa gcattatatt gcccttggat ttagaaatta cactaaaaat aatttcctta 1500 
ttatttactt ttttggtatt cttttacttt ttcagactat cagcattttt ggcaaaccct 1560 
atattaattt cttttatgtt tttggtatta aattttccgg taagttttaa gcaagcctat 1620 
caagaggaac ttaaaaattc aaattcaata attccaacct ggaatgaaat aattgaaaca 1680 
aatccaaaca taaaaaattt aaaaagttta aataccttta caagatatga aagtaaaaaa 1740 
atagatgcaa ttgaaaactt tgtaaatcaa aacatttttt ccgcttttaa tataattgtc 1800 
acaagatttc atattgaaag tcttttggga gttaataatg aaaaaaaaat atctcctatc 1860 
ttgctttatt ttggcctctt attaatagtt ggcaaatata taatcaacaa attaatacca 1920 
ctctcatttt atataagctt aatggcaatc tcgtacatag cacataatat aggaatgcta 1980 
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aaccacatca gctccgacat gttaacacta 
tttacaatgg caacagaatt gcaaataaca 
ggatcaatat tggcatttat atactttttg 
tcagtcataa tatctatttt catcttacaa 
ttaaccttca aaattaaaaa aataatgcat 
aaaacacctc ttgagaatga aaaggatata 



cttatttctc caatcccaat gctgttaata 2040 
cctcacttta aatttgagca aatactctac 2100 
acattaagct acattccttt tgaaacttta 2160 
acaagctcaa acttaataaa aaaatatagc 2220 
gttttgaaaa caaataaaga aaaagcactc 2280 
ataaaattat ga 2322 



<210> 84 
<211> 773 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 84 

Met Leu Asp Leu Glu Lys Val Lys Thr lie Phe Lys Lys Tyr Asn Lys 
1 5 10 * 15 

Tyr Glu lie Asn lie Asn Glu lie Gin lie Pro Glu Tyr Ala Leu lie 
20 25 30 

Pro Leu Glu Thr Glu Asn Ser Lys Ser lie lie Tyr lie lie Glu Lys 
35 40 45 

Gin Lys lie Glu Glu Asn Gin lie Leu Ser Lys Asn Ser Asn lie Glu 
50 55 60 

Leu Tyr Thr Tyr Ser Pro lie Ser Gly lie Val Glu Lys lie Tyr Thr 
65 70 75 80 

Ala Asn Phe Pro Asp Gly Lys Asn Leu Lys Ser Ala Leu lie Lys Phe 
85 90 95 

Gin Gly Lys lie Lys Thr Glu Lys Thr Pro lie Glu Glu Gly Ala Ser 
100 105 110 

Arg Glu Lys Thr Leu Glu Lys Leu lie Gin Leu Gly lie Pro Trp Phe 
115 120 125 

Asn Glu Asn Ser Leu Phe Gin Phe lie Asn Lys Cys Lys Lys lie Asp 
130 135 140 

Lys Met lie Leu Leu Thr Asn Gly Lys Asp Ala Phe Thr Asn lie Ser 
145 150 155 160 

Glu Ala Leu Met Ala Glu Lys Leu Glu Glu lie Phe Ser Gly Phe Gin 
165 170 175 

lie lie Asp Lys lie Phe Lys Phe Lys Glu lie lie lie lie lie Ser 
180 185 190 

Asn Lys Asp Lys Leu Lys Lys Glu Phe Glu Lys Leu Ser lie Phe Lys 
195 200 205 

Asn Arg Lys lie Lys lie Lys Ser Leu Glu Asn Ala Tyr Pro Tyr Thr 
210 215 220 

Asn His Glu Met lie Met His Phe Leu Tyr Asn Asn Lys Asn Thr Lys 
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225 



230 



235 



240 



Asp Asp lie Asn Pro His Asn Asn lie Leu Leu Ala Asn lie Glu Asp 
245 250 255 

Leu Tyr Asn Ala Asn Leu Val lie Lys Asn Asn Asn Pro Tyr Lys Glu 
260 265 270 

Lys Phe Val Ala lie Asn Gly Asn Lys Lys lie Lys Ser Arg lie Leu 
275 280 285 

Lys Val Lys lie Gly Thr Ser Phe Ser Gin Leu lie Asn Glu Lys lie 
290 295 300 

Asp Thr Lys Lys Tyr Glu lie Phe Leu Asn Asn Pro Ala Asn Lys lie 
305 310 315 320 

Lys lie Asp Thr Leu Asn lie Pro lie Thr Arg Asp lie Tyr Ser Leu 
325 330 335 

Thr lie Leu Lys Lys Lys Ser lie Tyr Asp Lys lie Lys Ala Leu Phe 
340 345 350 

lie Ser Ser Phe Ala Pro Leu Gin Met Glu Asn lie lie Phe Ser Phe 
355 360 365 

Leu Lys Lys Glu Lys lie Asn Asn Ser Gly Lys Leu Lys lie Phe Asn 
370 375 380 

Tyr Thr Asp Lys Glu Val Glu Glu Glu lie His Lys Val Gin Lys Glu 
385 390 395 400 

lie Lys Ser Lys lie Leu Asn Glu Ser Leu Thr Asn Glu Ala lie Tyr 
405 410 415 

Thr Glu Asn Asn Leu Lys Asp lie Tyr Phe Ala lie lie Leu Ser Leu 
420 425 430 

Ser Pro Ser Leu lie Phe Ser Phe Leu Asn Asn Thr Lys Phe Met Thr 
435 440 445 

Asp Thr Leu Leu Leu lie Phe lie Ser Val Ala lie Tyr lie Pro lie 
450 455 460 

Met Leu Lys lie Asn Tyr Lys Cys Leu Ser Phe Phe Val Tyr Ala Ala 
465 470 475 480 

Leu Met lie Ser lie lie Leu Pro Leu Asp Leu Glu lie Thr Leu Lys 
485 490 495 

lie lie Ser Leu Leu Phe Thr Phe Leu Val Phe Phe Tyr Phe Phe Arg 
500 505 510 

Leu Ser Ala Phe Leu Ala Asn Pro lie Leu lie Ser Phe Met Phe Leu 
515 520 525 

Val Leu Asn Phe Pro Val Ser Phe Lys Gin Ala Tyr Gin Glu Glu Leu 
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530 



535 



540 



Lys Asn Ser Asn Ser lie lie Pro Thr Trp 
545 550 

Asn Pro Asn lie Lys Asn Leu Lys Ser Leu 
565 570 



Asn Glu He He Glu Thr 
555 560 

Asn Thr Phe Thr Arg Tyr 
575 



Glu Ser Lys Lys He Asp Ala He Glu Asn 
580 585 



Phe Val Asn Gin Asn He 
590 



Phe Ser Ala Phe Asn He He Val Thr Arg 
595 600 



Phe His He Glu Ser Leu 
605 



Leu Gly Val Asn Asn Glu Lys Lys He Ser 
610 615 

Gly Leu Leu Leu He Val Gly Lys Tyr He 
625 630 

Leu Ser Phe Tyr lie Ser Leu Met Ala He 
645 650 



Pro He Leu Leu Tyr Phe 
620 

He Asn Lys Leu He Pro 
635 640 

Ser Tyr He Ala His Asn 
655 



He Gly Met Leu Asn His He Ser Ser Asp 
660 665 



Met Leu Thr Leu Leu He 
670 



Ser Pro He Pro Met Leu Leu He Phe Thr 
675 680 



Met Ala Thr Glu Leu Gin 
685 



He Thr Pro His Phe Lys Phe Glu Gin He 
690 695 



Leu Tyr Gly Ser He Leu 
700 



Ala Phe He Tyr Phe Leu Thr Leu Ser Tyr 
705 710 



He Pro Phe Glu Thr Leu 
715 720 



Ser Val He He Ser He Phe He Leu Gin 
725 730 



Thr Ser Ser Asn Leu He 
735 



Lys Lys Tyr Ser Leu Thr Phe Lys He Lys 
740 745 



Lys He Met His Val Leu 
750 



Lys Thr Asn Lys Glu Lys Ala Leu Lys Thr 
755 760 



Pro Leu Glu Asn Glu Lys 
765 



Asp He He Lys Leu 
770 



<210> 85 
<211> 704 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 85 

caaggaaaaa ctatgaaata cattttatct 
atggtatttg ataaaaatgc aaacataaag 
tatccacaac caagttgggt ggaacatgat 
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attgatcaag gtactactag ctcgagagca 60 
gggtttgctc aaaaagaatt tactcaaatt 120 
cctacagaaa tatggggctc acaacttgga 180 



70 



gttataacag aagctatggc aaatgcaaga 
ataactaatc aaagagaaac tacggttata 
aatgcaatag tatggcaaga cagaagaact 
ggaaaagata aaattatttt ggaaaaaaca 
acaaaaataa tgtggatatt ggataatgta 
gaattatgct ttggaacaat agatacatgg 
catgcaaccg attactctaa tgcttcaaga 
tgggatgatg aacttttaag catattaaat 
gaaagttcta caatatacgg caaaacagac 



attttgccca atgaaattga cgctattgga 240 
tgggaaaaaa atacaggaaa gcccatctac 3 00 
gcaaaaattt gtgaccaatt aaaaaaagaa 360 
ggcttggtgc tagattctta ttttagtgga 420 
gaaggtgcca gacaaagagc cgaaaatggc 480 
atattgtgga acctgactca aaaaaaagaa 540 
acattattat taaacattaa aacattagag 600 
gttccaaggg caattttgcc tgaacttaaa 660 
aaagcactat ttgg 704 



<210> 86 
<211> 234 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 86 

Gin Gly Lys Thr Met Lys Tyr lie Leu Ser lie Asp Gin Gly Thr Thr 
15 10 15 

Ser Ser Arg Ala Met Val Phe Asp Lys Asn Ala Asn lie Lys Gly Phe 
20 25 30 

Ala Gin Lys Glu Phe Thr Gin lie Tyr Pro Gin Pro Ser Trp Val Glu 
35 40 45 

His Asp Pro Thr Glu lie Trp Gly Ser Gin Leu Gly Val lie Thr Glu 
50 55 60 

Ala Met Ala Asn Ala Arg lie Leu Pro Asn Glu lie Asp Ala lie Gly 
65 70 75 80 

lie Thr Asn Gin Arg Glu Thr Thr Val lie Trp Glu Lys Asn Thr Gly 
85 90 95 

Lys Pro lie Tyr Asn Ala lie Val Trp Gin Asp Arg Arg Thr Ala Lys 
100 105 110 

lie Cys Asp Gin Leu Lys Lys Glu Gly Lys Asp Lys lie lie Leu Glu 
115 120 125 

Lys Thr Gly Leu Val Leu Asp Ser Tyr Phe Ser Gly Thr Lys lie Met 
130 135 140 

Trp lie Leu Asp Asn Val Glu Gly Ala Arg Gin Arg Ala Glu Asn Gly 
145 150 155 160 

Glu Leu Cys Phe Gly Thr lie Asp Thr Trp lie Leu Trp Asn Leu Thr 
165 170 175 

Gin Lys Lys Glu His Ala Thr Asp Tyr Ser Asn Ala Ser Arg Thr Leu 
180 185 190 

Leu Leu Asn lie Lys Thr Leu Glu Trp Asp Asp Glu Leu Leu Ser lie 
195 200 205 

Leu Asn Val Pro Arg Ala lie Leu Pro Glu Leu Lys Glu Ser Ser Thr 
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210 215 220 

lie Tyr Gly Lys Thr Asp Lys Ala Leu Phe 
225 230 



<210> 87 
<211> 1506 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 87 

atgaaataca ttttatctat tgatcaaggt actactagct cgagagcaat ggtatttgat 60 
aaaaatgcaa acataaaggg gtttgctcaa aaagaattta ctcaaattta tccacaacca 120 
agttgggtgg aacatgatcc tacagaaata tggggctcac aacttggagt tataacagaa 18 0 
gctatggcaa atgcaagaat tttgcccaat gaaattgacg ctattggaat aactaatcaa 24 0 
agagaaacta cggttatatg ggaaaaaaat acaggaaagc ccatctacaa tgcaatagta 3 00 
tggcaagaca gaagaactgc aaaaatttgt gaccaattaa aaaaagaagg aaaagataaa 3 60 
attattttgg aaaaaacagg cttggtgcta gattcttatt ttagtggaac aaaaataatg 420 
tggatattgg ataatgtaga aggtgccaga caaagagccg aaaatggcga attatgcttt 4 80 
ggaacaatag atacatggat attgtggaac ctgactcaaa aaaaagaaca tgcaaccgat 54 0 
tactctaatg cttcaagaac attattatta aacattaaaa cattagagtg ggatgatgaa 600 
cttttaagca tattaaatgt tccaagggca attttgcctg aacttaaaga aagttctaca 660 
atatacggca aaacagacaa agcactattt ggagcagaaa ttcctattgc aggaattgct 720 
99ggatcaat ttgcagcaac atttggacaa gcctgcctta aaaagggtat ggccaaaaac 780 
acttatggaa ctggctgctt cttaacggtt aatataggaa aagaaccaat cattagccac 84 0 
gacaagcttt taacttcaat tgcatgggga agaaaaaaat ctgtaaccta cgttcttgaa 900 
ggaagtgttt ttattggagg agctgtaatc cagtggttaa gagacggtct tgaatttttc 960 
agaaaaagct cagatgcaga agcgttggca agctctgtct cagataatgg tggagtttat 102 0 
tttgtgccag catttgttgg gcttggtgca cctcactggg attcttatgc aagaggaaca 1080 
atcatcggaa taacaagagg ctcaacaaaa gctcacatta caagagctgc tcttgagagc 1140 
atcgcatttc aaagcttcga tatactaaat accatgaaaa aatccattcc caactttgaa 1200 
attcaagaat taagagtaga cgggggagca agtcaaaaca atctattaat gcaatttcaa 1260 
gctgatcttt tagaatgtaa agttgtaaga ccaaaaataa cagaaacaac cgctcttggc 1320 
gctgcttatc ttgcaggact tgcaacgggt tattggcaaa gcgccgaaga aatcgtaagc 13 80 
ctttggcaag tagacaagat atttgaacct tcaatgccaa aaaatcaaaa agaaaagctt 1440 
cttgagaatt ggaacaaagc ggttggaaaa gcaaaatcct ggatacagaa ttctcatagt 1500 
tcataa 1506 



<210> 88 
<211> 449 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 88 

Met Lys Tyr lie Leu Ser lie Asp Gin Gly Thr Thr Ser Ser Arg Ala 
15 10 15 

Met Val Phe Asp Lys Asn Ala Asn lie Lys Gly Phe Ala Gin Lys Glu 
20 25 30 

Phe Thr Gin lie Tyr Pro Gin Pro Ser Trp Val Glu His Asp Pro Thr 
35 40 45 

Glu He Trp Gly Ser Gin Leu Gly Val He Thr Glu Ala Met Ala Asn 
50 55 60 
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Ala Arg lie Leu Pro Asn Glu lie Asp Ala lie Gly lie Thr Asn Gin 
65 70 75 80 



Arg Glu Thr Thr Val lie Trp Glu Lys Asn Thr Gly Lys Pro lie Tyr 
85 90 95 

Asn Ala lie Val Trp Gin Asp Arg Arg Thr Ala Lys lie Cys Asp Gin 
100 105 110 

Leu Lys Lys Glu Gly Lys Asp Lys lie lie Leu Glu Lys Thr Gly Leu 
115 120 125 

Val Leu Asp Ser Tyr Phe Ser Gly Thr Lys lie Met Trp lie Leu Asp 
130 135 140 

Asn Val Glu Gly Ala Arg Gin Arg Ala Glu Asn Gly Glu Leu Cys Phe 
145 150 155 160 

Gly Thr lie Asp Thr Trp lie Leu Trp Asn Leu Thr Gin Lys Lys Glu 
165 170 175 

His Ala Thr Asp Tyr Ser Asn Ala Ser Arg Thr Leu Leu Leu Asn lie 
180 185 190 

Lys Thr Leu Glu Trp Asp Asp Glu Leu Leu Ser lie Leu Asn Val Pro 
195 200 205 

Arg Ala lie Leu Pro Glu Leu Lys Glu Ser Ser Thr lie Tyr Gly Lys 
210 215 220 

Thr Asp Lys Ala Leu Phe Gly Ala Glu lie Pro lie Ala Gly lie Ala 
225 230 235 240 

Gly Asp Gin Phe Ala Ala Thr Phe Gly Gin Ala Cys Leu Lys Lys Gly 
245 250 ' 255 

Met Ala Lys Asn Thr Tyr Gly Thr Gly Cys Phe Leu Thr Val Asn lie 
260 265 270 

Gly Lys Glu Pro lie lie Ser His Asp Lys Leu Leu Thr Ser lie Ala 
275 280 285 

Trp Gly Arg Lys Lys Ser Val Thr Tyr Val Leu Glu Gly Ser Val Phe 
290 295 300 

He Gly Gly Ala Val He Gin Trp Leu Arg Asp Gly Leu Glu Phe Phe 
305 310 315 320 

Arg Lys Ser Ser Asp Ala Glu Ala Leu Ala Ser Ser Val Ser Asp Asn 
325 330 335 

Gly Gly Val Tyr Phe Val Pro Ala Phe Val Gly Leu Gly Ala Pro His 
340 345 350 



Trp Asp Ser Tyr Ala Arg Gly Thr He He Gly He Thr Arg Gly Ser 
355 360 365 
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Thr Lys Ala His lie Thr Arg Ala Ala Leu Glu Ser lie Ala Phe Gin 
370 375 380 

Ser Phe Asp lie Leu Asn Thr Met Lys Lys Ser lie Pro Asn Phe Glu 
385 390 395 400 

lie Gin Glu Leu Arg Val Asp Gly Gly Ala Ser Gin Asn Asn Leu Leu 
405 410 415 

Met Gin Phe Gin Ala Asp Leu Leu Glu Cys Lys Val Val Arg Pro Lys 
420 425 430 

lie Thr Glu Thr Thr Ala Leu Gly Ala Ala Tyr Leu Ala Gly Leu Ala 
435 440 445 

Thr 



<210> 89 
<211> 311 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 89 

cagattaaag ttttgcaaaa aaataataaa tctaaaatat tagccgagca gcttttccca 60 
ggaatatctt ttttaaattt ggataattat aatgaaaaaa tgaatgaaaa gattgtatct 120 
aaaattatga gcactacggg gtatatttat tgcgaacttt tagtttattt gagaacatat 180 
actatttatt ttgttaaaaa agatcttaat gatattatta atttacttat tattaaagga 240 
caatggaagc ttatagagct ttcaagagaa atgtctaacg acatgcatgc tttgattaat 300 
atttatgcaa g 311 



<210> 90 
<211> 103 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 90 

Gin lie Lys Val Leu Gin Lys Asn Asn Lys Ser Lys lie Leu Ala Glu 
15 10 15 

Gin Leu Phe Pro Gly lie Ser Phe Leu Asn Leu Asp Asn Tyr Asn Glu 
20 25 30 

Lys Met Asn Glu Lys He Val Ser Lys He Met Ser Thr Thr Gly Tyr 
35 40 45 

He Tyr Cys Glu Leu Leu Val Tyr Leu Arg Thr Tyr Thr He Tyr Phe 
50 55 60 

Val Lys Lys Asp Leu Asn Asp He He Asn Leu Leu He He Lys Gly 
65 70 75 80 

Gin Trp Lys Leu He Glu Leu Ser Arg Glu Met Ser Asn Asp Met His 
85 90 95 
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Ala Leu lie Asn lie Tyr Ala 
100 



<210> 91 
<211> 1569 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 91 

atgatgaatt tgggtttatt tgattttata ctttctatgt ttagtattaa taaagaactt 60 
acttctgagc aaataaagca aaaaaggtta aaagaagtta aagttagttt aggcagagta 120 
agtaattttt ttaatgcttc aaaaattcag gctttacctc aattttctag atttctttat 180 
aatttttata aaattttttc tcccttaagg ccatttgcac aaagatataa aaattctaat 240 
aaaattgttc attttgttgt tgaaaaatac ttaaatgaaa accaaaagaa gtctttagat 300 
tatatttatt ctttttctgc aagcgataac ataaattttg cctcagatct tcctaaaaac 360 
ttacataata atttatctta tttgtttaaa aacataactc aagaacaaat taaattgata 420 
gatgaaactt atgaagcttt gcataatttt tttgatttag tcttatatca atatcatttg 480 
gttcttaaaa attttgacaa cttgcttcca gaagatgatt ttgtgtatag gcctagattc 540 
agctctatag gttgtggagt tattatagat gatcttaaag atttgttaga atgtatttct 600 
tgcattaaga atatttctat ttggaaaaac ctttatgaca ttattttaga aatttatggg 660 
aataaagaag attttcctat taagtctaat gtatggatta aggttatttc ttctattttg 720 
gatataaata agagtaaaga aattttatat ctaataagat atgttagtgg ggatccagat 780 
tatttcccta tttctgttgg gcaaaaaccc aatccaatag caagaatgtt ttttaatgat 840 
cttactaagc atgttgccac tgaaattgaa aagattaaag ttttgcaaaa aaataataaa 900 
tctaaaatat tagccgagca gcttttccca ggaatatctt ttttaaattt ggataattat 960 
aatgaaaaaa tgaatgaaaa gattgtatct aaaattatga gcactacggg gtatatttat 102 0 
tgcgaacttt tagtttattt gagaacatat actatttatt ttgttaaaaa agatcttaat 1080 
gatattatta atttacttat tattaaagga caatggaagc ttatagagct ttcaagagaa 1140 
atgtctaacg acatgcatgc tttgattaat atttatgcaa gtcttattga ttttgattct 1200 
aatttggggg aacaaggcgg ttatggcaat agaataaatg cattattgca cagagcttct 1260 
ttgggggata aatcttcgga gaaattgttg ttaaatataa tagcagatgt taataaaaag 1320 
gcgtttgcta tatcaagcga atattattcc aaaatatatt ctattgagca gcgtttgcaa 1380 
gattgtcttt cagactattc aaaagtctct ttggaaagag agctgattta taattggaaa 1440 
gagcttgata tggatcttgc taaaagctat ggaaacaatt taaactttgg aggtatgatg 1500 
aaaaatattt tgggtagttt agctttattt ttaaagttaa tggatttata tttggagaaa 1560 
aaatcttaa 1569 



<210> 92 
<211> 522 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 92 

Met Met Asn Leu Gly Leu Phe Asp Phe lie Leu Ser Met Phe Ser lie 
15 10 15 

Asn Lys Glu Leu Thr Ser Glu Gin lie Lys Gin Lys Arg Leu Lys Glu 
20 25 30 

Val Lys Val Ser Leu Gly Arg Val Ser Asn Phe Phe Asn Ala Ser Lys 
35 40 45 

lie Gin Ala Leu Pro Gin Phe Ser Arg Phe Leu Tyr Asn Phe Tyr Lys 
50 55 60 
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lie Phe Ser Pro Leu Arg Pro Phe Ala Gin Arg Tyr Lys Asn Ser Asn 
65 70 75 80 



Lys lie Val His Phe Val Val Glu Lys Tyr Leu Asn Glu Asn Gin Lys 
85 90 95 

Lys Ser Leu Asp Tyr lie Tyr Ser Phe Ser Ala Ser Asp Asn lie Asn 
100 105 110 

Phe Ala Ser Asp Leu Pro Lys Asn Leu His Asn Asn Leu Ser Tyr Leu 
115 120 125 

Phe Lys Asn lie Thr Gin Glu Gin lie Lys Leu lie Asp Glu Thr Tyr 
130 135 140 

Glu Ala Leu His Asn Phe Phe Asp Leu Val Leu Tyr Gin Tyr His Leu 
145 150 155 160 

Val Leu Lys Asn Phe Asp Asn Leu Leu Pro Glu Asp Asp Phe Val Tyr 
165 170 175 

Arg Pro Arg Phe Ser Ser lie Gly Cys Gly Val lie lie Asp Asp Leu 
180 185 190 

Lys Asp Leu Leu Glu Cys lie Ser Cys lie Lys Asn lie Ser lie Trp 
195 200 205 

Lys Asn Leu Tyr Asp lie lie Leu Glu lie Tyr Gly Asn Lys Glu Asp 
210 215 220 

Phe Pro lie Lys Ser Asn Val Trp He Lys Val He Ser Ser He Leu 
225 230 235 240 

Asp He Asn Lys Ser Lys Glu He Leu Tyr Leu He Arg Tyr Val Ser 
245 250 255 

Gly Asp Pro Asp Tyr Phe Pro He Ser Val Gly Gin Lys Pro Asn Pro 
260 265 270 

He Ala Arg Met Phe Phe Asn Asp Leu Thr Lys His Val Ala Thr Glu 
275 280 285 

He Glu Lys He Lys Val Leu Gin Lys Asn Asn Lys Ser Lys He Leu 
290 295 300 

Ala Glu Gin Leu Phe Pro Gly He Ser Phe Leu Asn Leu Asp Asn Tyr 
305 310 315 320 

Asn Glu Lys Met Asn Glu Lys He Val Ser Lys He Met Ser Thr Thr 
325 330 335 

Gly Tyr He Tyr Cys Glu Leu Leu Val Tyr Leu Arg Thr Tyr Thr He 
340 345 350 

Tyr Phe Val Lys Lys Asp Leu Asn Asp He lie Asn Leu Leu He He 
355 360 365 
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Lys Gly Gin Trp Lys Leu lie Glu Leu Ser Arg Glu Met Ser Asn Asp 
370 375 380 



Met His 
385 



Ala Leu 



Asn Leu Gly Glu 



His Arg 



He He 



Ala Ser 
420 

Ala Asp 
435 



Lys He 
Ser Lys 
Glu Leu Asp Met 



Tyr Ser 
450 

Asp Tyr 
465 



Gly Gly 



Leu Met 



Met Met 
500 

Asp Leu 
515 



He Asn lie 
390 

Gin Gly Gly 
405 

Leu Gly Asp 

Val Asn Lys 

Tyr Ser He 
455 

Val Ser Leu 
470 

Asp Leu Ala 
485 

Lys Asn He 
Tyr Leu Glu 



Tyr Ala 
Tyr Gly 



Lys Ser 
425 

Lys Ala 
440 



Ser Leu 
395 

Asn Arg 
410 



He Asp 



He Asn 



Ser Glu Lys Leu 



Phe Ala 



Glu Gin Arg Leu 



Glu Arg 
Lys Ser 



Leu Gly 
505 

Lys Lys 
520 



Glu Leu 
475 

Tyr Gly 
490 



He Ser 
445 

Gin Asp 
460 

He Tyr 



Asn Asn 



Ser Leu Ala Leu 



Ser 



Phe Asp Ser 
400 

Ala Leu Leu 
415 

Leu Leu Asn 
430 

Ser Glu Tyr 



Cys Leu Ser 



Asn Trp Lys 
480 

Leu Asn Phe 
495 

Phe Leu Lys 
510 



<210> 93 
<211> 699 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 93 

catccttttg gttctagcga tgctaaaaaa gtgattgaag cttttgcttc tctttataat 60 
aatggaactt ggagtgatat gattgccgag attactatta agtcaaagca atatccaaaa 12 0 
aatgaaaaag tttacagaat tacgcttgat tctcagcttt ttaatgttgc tatgaaaaaa 180 
ataattgaaa aatatcctaa aataaaaagt gcaagttttg catttaattc gttaattaac 240 
taaaaaaata ttttaaaagc tagcagttta aaaccactag ctttttaaat taattataaa 300 
tttcagactt ggatttgcta tatagtgtct ttaagtttat taagtgtggt tttggaatct 360 
gcttgattaa aaattccatc aaatccgcta gcaagtatgc ttttgtaagt atttagctct 420 
tctggatctt tttctttttt atctttattt tctttaattt tcgcaagcag atcttttatt 480 
tcatcttctt ttagctctga tagaaatttt tgtacagatt cttctatttt gctttcgtct 540 
ccaccgctat ttttaaaatg taagccaata tttggatcta ctagtttttc ttttaataag 600 
tttgttaaaa atgttagtgt ttctttttcc gtgttgttta agtttaatct gcttactaat 660 
ttttctaaag gtgttggatc tggtaccacg cgtatcgat 699 



<210> 94 

<211> 80 

<212> PRT 

<213> Borrelia burgdorferi 
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<400> 94 
His Pro Phe Gly 
1 

Ser Leu Tyr Asn 
20 

lie Lys Ser Lys 
35 

Leu Asp Ser Gin 
50 

Tyr Pro Lys lie 
65 



Ser Ser Asp Ala 
5 

Asn Gly Thr Trp 

Gin Tyr Pro Lys 
40 

Leu Phe Asn Val 
55 

Lys Ser Ala Ser 
70 



Lys Lys Val lie 
10 

Ser Asp Met lie 
25 

Asn Glu Lys Val 



Ala Met Lys Lys 
60 

Phe Ala Phe Asn 
75 



Glu Ala Phe Ala 
15 

Ala Glu He Thr 
30 

Tyr Arg He Thr 
45 

He He Glu Lys 



Ser Leu He Asn 
80 



<210> 95 
<211> 849 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 95 

ttgaaaagag tcattgtatc ctttgtggtt ttaatcctag ggtgtaattt agatgataat 60 
tcaaaaatgg agagaaaggg tagtaataag cttattagag aaagtggatc agataggcgg 120 
ggtcaagaaa atagagcctt gggggcgatg aattttgggc ttttttctgg agattctggt 180 
gtagtttatg atttgcaaaa ttatgaaact ttaaaagctc ttgaaaataa aaataaattt 240 
attgattact ctaaaataga gtttttagaa ggaacaaaat caataaatgc ttttatttgg 3 00 
gcagtttctg ttcgttggat aaaaattaaa gccagagatt tgtttgggga gtgtggagat 3 60 
tttattaaag agcttaaggg cattaagtat tcttatcttg tttctcctgt tgatggaagc 420 
tatatttctt atgccatgcc tataatagtt tttgaaacta ctagagagag tgatccgctt 480 
tattctgttt ctgggtttaa attaataagc aagggaaatg atataaattt taatgaaaat 540 
aaaagcggat tttggggaag acttccaatg tctgaaaaat cagttgaatc tgggcttgta 600 
accgcatatc cttttggttc tagcgatgct aaaaaagtga ttgaagcttt tgcttctctt 660 
tataataatg gaacttggag tgatatgatt gccgagatta ctattaagtc aaagcaatat 720 
ccaaaaaatg aaaaagttta cagaattacg cttgattctc agctttttaa tgttgctatg 780 
aaaaaaataa ttgaaaaata tcctaaaata aaaagtgcaa gttttgcatt taattcgtta 840 
attaactaa 849 



<210> 96 
<211> 282 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 96 

Met Lys Arg Val He Val Ser Phe Val Val Leu He Leu Gly Cys Asn 
15 10 15 

Leu Asp Asp Asn Ser Lys Met Glu Arg Lys Gly Ser Asn Lys Leu He 
20 25 30 

Arg Glu Ser Gly Ser Asp Arg Arg Gly Gin Glu Asn Arg Ala Leu Gly 
35 40 45 

25348199.1 



78 



Ala Met Asn Phe Gly Leu Phe Ser Gly Asp Ser Gly Val Val Tyr Asp 
50 55 60 



Leu Gin Asn Tyr Glu Thr Leu Lys Ala Leu Glu Asn Lys Asn Lys Phe 
65 70 75 80 

lie Asp Tyr Ser Lys lie Glu Phe Leu Glu Gly Thr Lys Ser lie Asn 
85 90 95 

Ala Phe lie Trp Ala Val Ser Val Arg Trp lie Lys lie Lys Ala Arg 
100 105 110 

Asp Leu Phe Gly Glu Cys Gly Asp Phe lie Lys Glu Leu Lys Gly lie 
115 120 125 

Lys Tyr Ser Tyr Leu Val Ser Pro Val Asp Gly Ser Tyr lie Ser Tyr 
130 135 140 

Ala Met Pro lie lie Val Phe Glu Thr Thr Arg Glu Ser Asp Pro Leu 
145 150 155 160 

Tyr Ser Val Ser Gly Phe Lys Leu lie Ser Lys Gly Asn Asp lie Asn 
165 170 175 

Phe Asn Glu Asn Lys Ser Gly Phe Trp Gly Arg Leu Pro Met Ser Glu 
180 185 190 

Lys Ser Val Glu Ser Gly Leu Val Thr Ala Tyr Pro Phe Gly Ser Ser 
195 200 205 

Asp Ala Lys Lys Val lie Glu Ala Phe Ala Ser Leu Tyr Asn Asn Gly 
210 215 220 

Thr Trp Ser Asp Met lie Ala Glu lie Thr lie Lys Ser Lys Gin Tyr 
225 230 235 240 

Pro Lys Asn Glu Lys Val Tyr Arg lie Thr Leu Asp Ser Gin Leu Phe 
245 250 255 

Asn Val Ala Met Lys Lys lie lie Glu Lys Tyr Pro Lys lie Lys Ser 
260 265 270 



Ala Ser Phe Ala Phe Asn Ser Leu lie Asn 
275 280 



<210> 97 
<211> 321 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 97 

cacactgccc tttcagaatc aatttattta agcaaattgg tggacaaggt ttatcttatt 60 
gtaagaaaaa ataatcttag agctattgct atgttaagag atagtgttgc taagttacct 120 
aatattgaaa ttttgtataa ttcagaagcc atagaagtag atggtaaatc ttctgtttct 180 
tcggttaaga tttttaataa aaaagataat gttgtttatg aattagaagt gagtgctgta 240 
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tttatggctg ttggctataa gccaaataca gaatttttaa agggattttt ggatttggac 300 
gaaggcaatc gtttttaatt g 321 



<210> 98 
<211> 105 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 98 

His Thr Ala Leu Ser Glu Ser lie Tyr Leu Ser Lys Leu Val Asp Lys 
1 5 10 15 

Val Tyr Leu lie Val Arg Lys Asn Asn Leu Arg Ala lie Ala Met Leu 
20 25 30 

Arg Asp Ser Val Ala Lys Leu Pro Asn lie Glu lie Leu Tyr Asn Ser 
35 40 45 

Glu Ala lie Glu Val Asp Gly Lys Ser Ser Val Ser Ser Val Lys He 
50 55 60 

Phe Asn Lys Lys Asp Asn Val Val Tyr Glu Leu Glu Val Ser Ala Val 
65 70 75 80 

Phe Met Ala Val Gly Tyr Lys Pro Asn Thr Glu Phe Leu Lys Gly Phe 
85 90 95 

Leu Asp Leu Asp Glu Gly Asn Arg Phe 
100 105 



<210> 99 
<211> 981 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 99 

atgttggaat ttgaaactat tgatataaat ctaaccaaga agaaaaatct atctcaaaaa 60 
gaggtagatt ttattgaaga tgtaataatt gtaggatctg gcccggctgg actaacagct 120 
gggatttatt ctgttatgag taattataag gctgctattt tggaaggtcc tgaacccggg 180 
ggacagctta ctacaaccac agaagtttac aattatcctg gctttaaaaa tggaataagt 240 
ggtagaaatt tgatgttaaa tatgagggag caagtagtaa atcttggggc taaaactttt 300 
cccgaaaccg ttttttctat aaaaaggaag ggtaatattt tttaccttta tacagaaaat 360 
tatatttata aaagtaaagc tgttattatt gctgtgggat caaaacccaa aaaacttgaa 420 
actcttaaaa attcgggttt attttggaat aaaggtattt ctgtttgtgc tatttgtgat 480 
ggacatcttt ttaaagggaa aagggttgca gtaattggtg gaggcaacac tgccctttca 54 0 
gaatcaattt atttaagcaa attggtggac aaggtttatc ttattgtaag aaaaaataat 600 
cttagagcta ttgctatgtt aagagatagt gttgctaagt tacctaatat tgaaattttg 660 
tataattcag aagccataga agtagatggt aaatcttctg tttcttcggt taagattttt 720 
aataaaaaag ataatgttgt ttatgaatta gaagtgagtg ctgtatttat ggctgttggc 780 
tataagccaa atacagaatt tttaaaggga tttttggatt tggacgaaga gggatttatt 84 0 
gtcactaaag atgttgttaa aacaagcgtt gatggtgttt tttcatgtgg agatgttagc 900 
aataaacttt atgctcaagc cattactgct gctgctgagg ggtttattgc atctgttgag 960 
ttaggaaatt ttttaaaata g 981 
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<210> 100 
<211> 326 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 100 

Met Leu Glu Phe Glu Thr lie Asp lie Asn Leu Thr Lys Lys Lys Asn 
15 10 15 

Leu Ser Gin Lys Glu Val Asp Phe He Glu Asp Val He He Val Gly 
20 25 30 

Ser Gly Pro Ala Gly Leu Thr Ala Gly He Tyr Ser Val Met Ser Asn 
35 40 45 

Tyr Lys Ala Ala lie Leu Glu Gly Pro Glu Pro Gly Gly Gin Leu Thr 
50 55 60 

Thr Thr Thr Glu Val Tyr Asn Tyr Pro Gly Phe Lys Asn Gly He Ser 
65 70 75 80 

Gly Arg Asn Leu Met Leu Asn Met Arg Glu Gin Val Val Asn Leu Gly 
85 90 95 

Ala Lys Thr Phe Pro Glu Thr Val Phe Ser He Lys Arg Lys Gly Asn 
100 105 110 

He Phe Tyr Leu Tyr Thr Glu Asn Tyr He Tyr Lys Ser Lys Ala Val 
115 120 125 

He He Ala Val Gly Ser Lys Pro Lys Lys Leu Glu Thr Leu Lys Asn 
130 135 140 

Ser Gly Leu Phe Trp Asn Lys Gly He Ser Val Cys Ala He Cys Asp 
145 150 155 160 

Gly His Leu Phe Lys Gly Lys Arg Val Ala Val He Gly Gly Gly Asn 
165 170 175 

Thr Ala Leu Ser Glu Ser He Tyr Leu Ser Lys Leu Val Asp Lys Val 
180 185 190 

Tyr Leu He Val Arg Lys Asn Asn Leu Arg Ala He Ala Met Leu Arg 
195 200 205 

Asp Ser Val Ala Lys Leu Pro Asn He Glu He Leu Tyr Asn Ser Glu 
210 215 220 

Ala He Glu Val Asp Gly Lys Ser Ser Val Ser Ser Val Lys He Phe 
225 230 235 240 

Asn Lys Lys Asp Asn Val Val Tyr Glu Leu Glu Val Ser Ala Val Phe 
245 250 255 

Met Ala Val Gly Tyr Lys Pro Asn Thr Glu Phe Leu Lys Gly Phe Leu 
260 265 270 
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Asp Leu Asp Glu Glu Gly Phe lie Val Thr Lys Asp Val Val Lys Thr 
275 280 285 



Ser Val Asp Gly Val Phe Ser Cys Gly Asp Val Ser Asn Lys Leu Tyr 
290 295 300 

Ala Gin Ala He Thr Ala Ala Ala Glu Gly Phe He Ala Ser Val Glu 
305 310 315 320 

Leu Gly Asn Phe Leu Lys 
325 



<210> 101 
<211> 225 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 101 

catatgatat tatatcaaaa tcaattaaaa tttttaaaat tgttggtatt ttttttatta 60 
atatcttgca cttccttaaa cgttgagcac gatcaatttg gaaaaacatt tagaatatac 12 0 
caaagcttaa ataaaaatgc agaacttaag ggtattttta attataaaac aggaataact 180 
aaaatagtat tatacacaag gtttagaaac catagtataa cagaa 225 



<210> 102 
<211> 75 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 102 

His Met He Leu Tyr Gin Asn Gin 
1 5 

Phe Phe Leu Leu He Ser Cys Thr 
20 

Phe Gly Lys Thr Phe Arg He Tyr 
35 40 

Leu Lys Gly He Phe Asn Tyr Lys 
50 55 

Tyr Thr Arg Phe Arg Asn His Ser 
65 70 



Leu Lys Phe Leu Lys Leu Leu Val 
10 15 

Ser Leu Asn Val Glu His Asp Gin 
25 30 

Gin Ser Leu Asn Lys Asn Ala Glu 
45 

Thr Gly He Thr Lys He Val Leu 
60 

He Thr Glu 
75 



<210> 103 
<211> 498 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 103 

atgatattat atcaaaatca attaaaattt 
tcttgcactt ccttaaacgt tgagcacgat 
agcttaaata aaaatgcaga acttaagggt 
atagtattat acacaaggtt tagaaaccat 
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ttaaaattgt tggtattttt tttattaata 60 
caatttggaa aaacatttag aatataccaa 120 
atttttaatt ataaaacagg aataactaaa 180 
agtataacag aacagaatcc tttattgctg 240 



82 



ctggatggaa ctaaaattga gggaaaagta 
ggcaactgga ttaattattc atcatttgtt 
aaagaagaag atgcttctta taagaataag 
ttaagcttga aaaaatataa aattttggac 
aaagattata aaagttaa 



agctacaaaa gagataataa ccattttttt 300 
ttgaccaaat ctttattgga aaggatgatt 360 
gaggttaaaa ttagaattgg attagaagat 420 
tttctagtaa tggttgaatc gattgaaaat 480 

498 



<210> 104 
<211> 165 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 104 

Met lie Leu Tyr Gin Asn Gin Leu Lys Phe Leu Lys Leu Leu Val Phe 
15 10 15 

Phe Leu Leu lie Ser Cys Thr Ser Leu Asn Val Glu His Asp Gin Phe 
20 25 30 

Gly Lys Thr Phe Arg lie Tyr Gin Ser Leu Asn Lys Asn Ala Glu Leu 
35 40 45 

Lys Gly lie Phe Asn Tyr Lys Thr Gly lie Thr Lys lie Val Leu Tyr 
50 55 60 

Thr Arg Phe Arg Asn His Ser lie Thr Glu Gin Asn Pro Leu Leu Leu 
65 70 75 80 

Leu Asp Gly Thr Lys lie Glu Gly Lys Val Ser Tyr Lys Arg Asp Asn 
85 90 95 

Asn His Phe Phe Gly Asn Trp lie Asn Tyr Ser Ser Phe Val Leu Thr 
100 105 110 

Lys Ser Leu Leu Glu Arg Met lie Lys Glu Glu Asp Ala Ser Tyr Lys 
115 120 125 

Asn Lys Glu Val Lys lie Arg lie Gly Leu Glu Asp Leu Ser Leu Lys 
130 135 140 

Lys Tyr Lys lie Leu Asp Phe Leu Val Met Val Glu Ser lie Glu Asn 
145 150 155 160 

Lys Asp Tyr Lys Ser 
165 



<210> 105 
<211> 896 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 105 

cttgatgtgc ttagtgatgg ttatgggttt 
ggaggcaatg atgtttacgt ttctccctct 
gatattttat atggccaaat tagatcgcct 
aaaattaaat ctattaatga tcaagatcct 
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ttgagaactg catcaaattc ttatctttct 60 
cagattagac tttttaattt aaggacaggt 120 
agagatggtg agagattttt tgcaatggtt 180 
acgtttgctc aaaacagaat accttttgat 240 



83 



aatttaactc ctctttatcc caatgtgaaa ttgaatcttg aatatgaaaa ttgcaatatt 300 
tctacaaggc ttattaatct tttttcacct ataggtaagg ggcaaagggc tttaatagtt 360 
tctcctccaa aagcgggaaa gactaccctg cttcaaaaaa tagctaatgc aataactact 420 
aattattcag atgttatttt aatgatacta cttattgatg agaggccaga agaagttaca 480 
gatatgattc gtagcgttaa aggcgaagta attgcatcta attttgatga gcaggctagt 540 
aggcatgttc aggtagcaga gatggttatt gaaaaggcta aaaggcttgt tgaaaacaaa 600 
aaagatgttg ttattttgct tgattctatt acaaggcttg caagggcata taatcaaact 660 
atgccaactt ctggtaaaat tttatcgggt ggggtagatt ctaatgctct tcataagcca 720 
aagaggtttt ttgggtctgc tagaaatata gaagaagggg gaagtttaac tattatagct 780 
actgctttgg ttgatactgg tagtaaaatg gatgaagtta tttttgaaga atttaaaagt 840 
accggtaata tggaattaat tcttgataga agtttggcag acagaagact ttttcc 896 



<210> 106 
<211> 298 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 106 

Leu Asp Val Leu Ser Asp Gly Tyr Gly Phe Leu Arg Thr Ala Ser Asn 
15 10 15 

Ser Tyr Leu Ser Gly Gly Asn Asp Val Tyr Val Ser Pro Ser Gin lie 
20 25 30 

Arg Leu Phe Asn Leu Arg Thr Gly Asp lie Leu Tyr Gly Gin lie Arg 
35 40 45 

Ser Pro Arg Asp Gly Glu Arg Phe Phe Ala Met Val Lys lie Lys Ser 
50 55 60 

lie Asn Asp Gin Asp Pro Thr Phe Ala Gin Asn Arg lie Pro Phe Asp 
65 70 75 80 

Asn Leu Thr Pro Leu Tyr Pro Asn Val Lys Leu Asn Leu Glu Tyr Glu 
85 90 95 

Asn Cys Asn lie Ser Thr Arg Leu lie Asn Leu Phe Ser Pro lie Gly 
100 105 110 

Lys Gly Gin Arg Ala Leu lie Val Ser Pro Pro Lys Ala Gly Lys Thr 
115 120 125 

Thr Leu Leu Gin Lys lie Ala Asn Ala lie Thr Thr Asn Tyr Ser Asp 
130 135 140 

Val lie Leu Met lie Leu Leu lie Asp Glu Arg Pro Glu Glu Val Thr 
145 150 155 160 

Asp Met lie Arg Ser Val Lys Gly Glu Val He Ala Ser Asn Phe Asp 
165 170 175 

Glu Gin Ala Ser Arg His Val Gin Val Ala Glu Met Val He Glu Lys 
180 185 190 

Ala Lys Arg Leu Val Glu Asn Lys Lys Asp Val Val He Leu Leu Asp 
195 200 205 

25348199.1 

84 



Ser lie Thr Arg Leu Ala Arg Ala Tyr Asn Gin Thr Met Pro Thr Ser 
210 215 220 



Gly Lys lie Leu Ser Gly Gly Val Asp Ser Asn Ala Leu His Lys Pro 
225 230 235 240 

Lys Arg Phe Phe Gly Ser Ala Arg Asn lie Glu Glu Gly Gly Ser Leu 
245 250 255 

Thr lie lie Ala Thr Ala Leu Val Asp Thr Gly Ser Lys Met Asp Glu 
260 265 270 

Val lie Phe Glu Glu Phe Lys Ser Thr Gly Asn Met Glu Leu lie Leu 
275 280 285 



Asp Arg Ser Leu Ala Asp Arg Arg Leu Phe 
290 295 



<210> 107 
<211> 1548 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 107 

atggataaaa aaaatggtgg atttgattta gaaagtgaaa taaggcggtt ggatgtttct 60 
aaagagttta agattgaaga taatttgaaa aaaaaagtgg ttaaagttgt tgctaaaaag 120 
gattctgcat ctagcgtgac aaaatctgca gatttaagtg gcgtaaagga ttcaaacggg 180 
gtaatatttt ctgattttga ttatgatatt ccttcttcag gtttagaaaa taatattaaa 240 
actttagagc aaagtaatat catcaaattt tttaatggta aagattatgt agagattgaa 3 00 
aaactttatg ataagccaat tacagaggtt agaaaaattg ttgaaggtct tgggaccaat 3 60 
catactattg ctgtaacaat gaaaaaaacc gaattaatat ttttattggt gaaaatatta 420 
agtgagaata atattgatgt tttatttaca ggtgtgcttg atgtgcttag tgatggttat 480 
gggtttttga gaactgcatc aaattcttat ctttctggag gcaatgatgt ttacgtttct 540 
ccctctcaga ttagactttt taatttaagg acaggtgata ttttatatgg ccaaattaga 600 
tcgcctagag atggtgagag attttttgca atggttaaaa ttaaatctat taatgatcaa 660 
gatcctacgt ttgctcaaaa cagaatacct tttgataatt taactcctct ttatcccaat 720 
gtgaaattga atcttgaata tgaaaattgc aatatttcta caaggcttat taatcttttt 780 
tcacctatag gtaaggggca aagggcttta atagtttctc ctccaaaagc gggaaagact 840 
accctgcttc aaaaaatagc taatgcaata actactaatt attcagatgt tattttaatg 900 
atactactta ttgatgagag gccagaagaa gttacagata tgattcgtag cgttaaaggc 960 
gaagtaattg catctaattt tgatgagcag gctagtaggc atgttcaggt agcagagatg 1020 
gttattgaaa aggctaaaag gcttgttgaa aacaaaaaag atgttgttat tttgcttgat 1080 
tctattacaa ggcttgcaag ggcatataat caaactatgc caacttctgg taaaatttta 1140 
tcgggtgggg tagattctaa tgctcttcat aagccaaaga ggttttttgg gtctgctaga 1200 
aatatagaag aagggggaag tttaactatt atagctactg ctttggttga tactggtagt 1260 
aaaatggatg aagttatttt tgaagaattt aaaagtaccg gtaatatgga attaattctt 1320 
gatagaagtt tggcagacag aagacttttt cctgctatta atattaaaaa gtcaggtacc 1380 
agaaaagaag aattgcttct tagtgaagag gagcgttcta agattttgct tattagaaga 144 0 
atacttggag gtgttgatga ttatgaggga gttgaagttc tgatagaaaa gatgaaaaaa 1500 
agcaaaaaca atgaaatttt cttgaagaca atgagcaatg gtaattga 1548 



<210> 108 
<211> 515 
<212> PRT 
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<213> Borrelia burgdorferi 



<400> 108 

Met Asp Lys Lys Asn Gly Gly Phe Asp Leu Glu Ser Glu lie Arg Arg 
15 10 15 

Leu Asp Val Ser Lys Glu Phe Lys lie Glu Asp Asn Leu Lys Lys Lys 
20 25 30 

Val Val Lys Val Val Ala Lys Lys Asp Ser Ala Ser Ser Val Thr Lys 
35 40 45 

Ser Ala Asp Leu Ser Gly Val Lys Asp Ser Asn Gly Val lie Phe Ser 
50 55 60 

Asp Phe Asp Tyr Asp lie Pro Ser Ser Gly Leu Glu Asn Asn lie Lys 
65 70 75 80 

Thr Leu Glu Gin Ser Asn lie lie Lys Phe Phe Asn Gly Lys Asp Tyr 
85 90 95 

Val Glu lie Glu Lys Leu Tyr Asp Lys Pro lie Thr Glu Val Arg Lys 
100 105 110 

He Val Glu Gly Leu Gly Thr Asn His Thr He Ala Val Thr Met Lys 
115 120 125 

Lys Thr Glu Leu He Phe Leu Leu Val Lys He Leu Ser Glu Asn Asn 
130 135 140 

He Asp Val Leu Phe Thr Gly Val Leu Asp Val Leu Ser Asp Gly Tyr 
145 150 155 160 

Gly Phe Leu Arg Thr Ala Ser Asn Ser Tyr Leu Ser Gly Gly Asn Asp 
165 170 175 

Val Tyr Val Ser Pro Ser Gin He Arg Leu Phe Asn Leu Arg Thr Gly 
180 185 190 

Asp He Leu Tyr Gly Gin He Arg Ser Pro Arg Asp Gly Glu Arg Phe 
195 200 205 

Phe Ala Met Val Lys He Lys Ser He Asn Asp Gin Asp Pro Thr Phe 
210 215 220 

Ala Gin Asn Arg He Pro Phe Asp Asn Leu Thr Pro Leu Tyr Pro Asn 
225 230 235 240 

Val Lys Leu Asn Leu Glu Tyr Glu Asn Cys Asn He Ser Thr Arg Leu 
245 250 255 

He Asn Leu Phe Ser Pro He Gly Lys Gly Gin Arg Ala Leu He Val 
260 265 270 

Ser Pro Pro Lys Ala Gly Lys Thr Thr Leu Leu Gin Lys He Ala Asn 
275 280 285 
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Ala lie Thr Thr Asn Tyr Ser Asp Val lie Leu Met lie Leu Leu lie 
290 295 300 



Asp Glu Arg Pro Glu Glu Val Thr Asp Met lie Arg Ser Val Lys Gly 
305 310 315 320 

Glu Val lie Ala Ser Asn Phe Asp Glu Gin Ala Ser Arg His Val Gin 
325 330 335 

Val Ala Glu Met Val lie Glu Lys Ala Lys Arg Leu Val Glu Asn Lys 
340 345 350 

Lys Asp Val Val lie Leu Leu Asp Ser lie Thr Arg Leu Ala Arg Ala 
355 360 365 

Tyr Asn Gin Thr Met Pro Thr Ser Gly Lys lie Leu Ser Gly Gly Val 
370 375 380 

Asp Ser Asn Ala Leu His Lys Pro Lys Arg Phe Phe Gly Ser Ala Arg 
385 390 395 400 

Asn lie Glu Glu Gly Gly Ser Leu Thr lie lie Ala Thr Ala Leu Val 
405 410 415 

Asp Thr Gly Ser Lys Met Asp Glu Val lie Phe Glu Glu Phe Lys Ser 
420 425 430 

Thr Gly Asn Met Glu Leu lie Leu Asp Arg Ser Leu Ala Asp Arg Arg 
435 440 445 

Leu Phe Pro Ala lie Asn lie Lys Lys Ser Gly Thr Arg Lys Glu Glu 
450 455 460 

Leu Leu Leu Ser Glu Glu Glu Arg Ser Lys lie Leu Leu lie Arg Arg 
465 470 475 480 

lie Leu Gly Gly Val Asp Asp Tyr Glu Gly Val Glu Val Leu lie Glu 
485 490 495 

Lys Met Lys Lys Ser Lys Asn Asn Glu lie Phe Leu Lys Thr Met Ser 
500 505 510 

Asn Gly Asn 
515 



<210> 109 
<211> 318 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 109 

ccgattgtta aggctgctgg tgaggctgag 
aatccgattg ctgctgctat tgggaagggt 
gagatgaaga aggatgatca gattgctgct 
ggaaagtttg ctgtgaaggg taataatgag 
gttagcgagt tgttggataa gctggtaaca 
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caggatggag agaagcctga ggatgctaaa 60 
aatggggatg gtgcggagtt tgatcaggat 12 0 
gctattgctt tgagggggat ggctaaggat 180 
aaagagaagg ctgagggggc tattaaagaa 24 0 
gctgtaaaga cagctgaggg ggcttcaagt 300 
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ggtactgatg caattgga 



318 



<210> 110 
<211> 106 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 110 

Pro lie Val Lys Ala Ala Gly Glu Ala Glu Gin Asp Gly Glu Lys Pro 
15 10 15 

Glu Asp Ala Lys Asn Pro lie Ala Ala Ala lie Gly Lys Gly Asn Gly 
20 25 30 

Asp Gly Ala Glu Phe Asp Gin Asp Glu Met Lys Lys Asp Asp Gin lie 
35 40 45 

Ala Ala Ala lie Ala Leu Arg Gly Met Ala Lys Asp Gly Lys Phe Ala 
50 55 60 

Val Lys Gly Asn Asn Glu Lys Glu Lys Ala Glu Gly Ala lie Lys Glu 
65 70 75 80 

Val Ser Glu Leu Leu Asp Lys Leu Val Thr Ala Val Lys Thr Ala Glu 
85 90 95 

Gly Ala Ser Ser Gly Thr Asp Ala lie Gly 
100 105 



<210> 111 
<211> 507 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 111 

gagggggcta ttaagggagc tgctgcaatt ggagaagttg tggataatgc tggtgctgcg 60 
aaggctgctg ataaggatag tgtgaagggg attgctaagg ggataaagga gattgttgaa 12 0 
gctgctgggg ggagtgaaaa gctgaaagct gctgctgctg aaggggagaa taataaaaag 180 
gcagggaagt tgtttgggaa agttgatggt gctgctgggg acagtgaggc tgctagcaag 24 0 
gcggctggtg ctgttagtgc tgttagtggg gagcagatat taagtgcgat tgttaaggct 300 
gctggtgagg ctgagcagga tggagagaag cctgaggatg ctaaaaatcc gattgctgct 360 
gctattggga agggtaatgg ggatggtgcg gagtttgatc aggatgagat gaagaaggat 42 0 
gatcagattg ctgctgctat tgctttgagg gggatggcta aggatggaaa gtttgctgtg 480 
aagggtaata atgagaaaga gaaggct 507 



<210> 112 
<211> 169 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 112 

Glu Gly Ala lie Lys Gly Ala Ala Ala He Gly Glu Val Val Asp Asn 
15 10 15 
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Ala Gly Ala Ala Lys Ala Ala Asp Lys Asp Ser Val Lys Gly lie Ala 
20 25 30 



Lys Gly lie Lys Glu lie Val Glu Ala Ala Gly Gly Ser Glu Lys Leu 
35 40 45 

Lys Ala Ala Ala Ala Glu Gly Glu Asn Asn Lys Lys Ala Gly Lys Leu 
50 55 60 

Phe Gly Lys Val Asp Gly Ala Ala Gly Asp Ser Glu Ala Ala Ser Lys 
65 70 75 80 

Ala Ala Gly Ala Val Ser Ala Val Ser Gly Glu Gin He Leu Ser Ala 
85 90 95 

He Val Lys Ala Ala Gly Glu Ala Glu Gin Asp Gly Glu Lys Pro Glu 
100 105 110 

Asp Ala Lys Asn Pro He Ala Ala Ala He Gly Lys Gly Asn Gly Asp 
115 120 125 

Gly Ala Glu Phe Asp Gin Asp Glu Met Lys Lys Asp Asp Gin He Ala 
130 135 14 0 

Ala Ala He Ala Leu Arg Gly Met Ala Lys Asp Gly Lys Phe Ala Val 
145 150 155 160 

Lys Gly Asn Asn Glu Lys Glu Lys Ala 
165 



<210> 113 
<211> 558 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 113 

gagggggcta ttaaagaagt tagcgagttg 
gctgaggggg cttcaagtgg tactgatgca 
gttgctgata aggcgagtgt gacggggatt 
gctaggggga gtgaaaagct gaaagttgct 
aagttgtttg ggaaggctgg tgctaatgct 
gctggtgctg ttagtgctgt tagtggggag 
gatgcggctg agcaggatgg aaagaagcct 
attgggaata aagatgagga tgcggatttt 
gctgctgcta ttgctttgag ggggatggct 
aatgagaaag ggaaggct 



ttggataagc tggtaacagc tgtaaagaca 60 
attggagaag ttgtggataa tgatgctaag 12 0 
gctaagggga taaaggagat tgttgaagct 180 
gctgctaaag agggcaatga aaaggcaggg 24 0 
catggggaca gtgaggctgc tagcaaggcg 300 
cagatattaa gtgcgattgt taaggctgcg 360 
gcagatgcta caaatccgat tgctgctgct 420 
ggtgatggga tgaagaagga tgatcagatt 4 80 
aaggatggaa agtttgctgt gaagggtaat 54 0 

558 



<210> 114 
<211> 186 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 114 

Glu Gly Ala He Lys Glu Val Ser Glu Leu Leu Asp Lys Leu Val Thr 
15 10 15 
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Ala Val Lys Thr Ala Glu Gly Ala Ser Ser Gly Thr Asp Ala He Gly 
20 25 30 



Glu Val Val Asp Asn Asp Ala Lys Val 
35 40 



Ala Asp Lys Ala Ser Val Thr 
45 



Gly He Ala Lys Gly He Lys 
50 55 



Glu He Val Glu 



Ala Ala Arg Gly Ser 
60 



Glu Lys Leu Lys Val Ala Ala Ala Lys Glu Gly 
65 70 75 



Asn Glu Lys Ala Gly 
80 



Lys Leu Phe Gly Lys Ala Gly Ala Asn 
85 

Ala Ser Lys Ala Ala Gly Ala Val Ser 
100 105 



Ala His Gly Asp Ser Glu Ala 
90 95 

Ala Val Ser Gly Glu Gin He 
110 



Leu Ser Ala He Val Lys Ala Ala Asp 
115 120 



Ala Ala Glu Gin Asp Gly Lys 
125 



Lys Pro Ala Asp Ala Thr Asn 
130 135 



Pro He Ala Ala 



Ala He Gly Asn Lys 
140 



Asp Glu Asp Ala Asp Phe Gly 

145 150 

Ala Ala Ala He Ala Leu Arg 
165 



Asp Gly Met Lys Lys Asp Asp Gin He 

155 160 

Gly Met Ala Lys Asp Gly Lys Phe Ala 

170 175 



Val Lys Gly Asn Asn Glu Lys Gly Lys 
180 185 



Ala 



<210> 115 
<211> 8370 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 115 

atgacaaacc cctccactgc caccttatta acaactttct ttgtttttat taattgtaaa 60 
agccaagttg ctgataaggc gagtgtgacg gggattgcta agggaataaa ggagattgtt 120 
gaagctgctg gggggagtga aaagctgaaa gttgctgctg ctgaagggga gaataatgaa 180 
aaggcaggga agttgtttgg gaaggctggt gctggtaatg ctggggacag tgaggctgct 240 
agcaaggcgg ctggtgctgt tagtgctgtt agtggggagc agatattaag tgcgattgtt 3 00 
aaggctgctg gtgaggctgc gcaggatgga aagaagcctg gggaggctaa aaatccgatt 3 60 
gctgctgcta ttgggaaggg taatgaggat ggtgcggagt ttaaggatga gatgaagaag 420 
gatgatcaga ttgctgctgc tattgctttg agggggatgg ctaaggatgg aaagtttgct 4 80 
gtgaagaatg atgagaaagg gaaggctgag ggggctatta agggagctgg cgagttgttg 540 
gataagctgg taaaagctgt aaagacagct gagggggctt caagtggtac tgctgcaatt 600 
ggagaagttg tggctgatga taatgctgcg aaggttgctg ataaggcgag tgtgaagggg 660 
attgctaagg ggataaagga gattgttgaa gctgctgggg ggagtaaaaa gctgaaagtt 720 
gctgctgcta aagagggcaa tgaaaaggca gggaagttgt ttgggaaagt tgatgctgct 7 80 
catgctgggg acagtgaggc tgctagcaag gcggctggtg ctgttagtgc tgttagtggg 840 
gagcagatat taagtgcgat tgttaaggct gctggtgcgg ctgctggtga tcaggaggga 900 
aagaagcctg gggatgctaa aaatccgatt gctgctgcta ttgggaaggg tgatgcggag 960 
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aatggtgcgg agtttaatca tgatgggatg 
gctttgaggg ggatggctaa ggatggaaag 
gggaaggctg agggggctat taagggagct 
gtaaagacag ctgagggggc ttcaagtggt 
gctggtgctg caaaggttgc tgataaggcg 
gagattgttg aagctgctgg ggggagtgaa 
agtaataaag gggcagggaa gttgtttggg 
agtgaggctg ctagcaaggc ggctggtgct 
agtgcgattg ttaaggctgc tgatgcggct 
acaaatccga ttgctgctgc tattgggaag 
gatgagatga agaaggatga tcagattgct 
gatggaaagt ttgctgtgaa ggatggtggt 
ggagctgctg agttgttgga taagctggta 
agtggtactg atgcaattgg agaagttgtg 
agtgtgacgg ggattgctaa ggggataaag 
aagctgaaag ttgctgctgc tacaggggag 
aaggctggtg ctgatgctaa tggggacagt 
agtgctgtta gtggggagca gatattaagt 
gctgatcagg atggagagaa gcctggggat 
aagggtaatg cggatgatgg tgcggatttt 
gctgctgcta ttgctttgag ggggatggct 
gagaaaggga aggctgaggg ggctattaag 
aaagctgtaa agacagctga gggggcttca 
gataatgctg cgaaggctgc tgataaggat 
gagattgttg aagctgcagg ggggagtgaa 
aataataaag gggcagggaa gttgtttggg 
gaggctgcta gcaaggcggc tggtgctgtt 
gcgattgtta aggctgctgg tgaggctgct 
gctaaaaatc cgattgctgc tgctattggg 
gatgggatga agaaggatga tcagattgct 
gatggaaagt ttgctgtgaa ggatggtggt 
ggagttagcg agttgttgga taagctggta 
agtggtactg ctgcaattgg agaagttgtg 
agtgtgacgg ggattgctaa ggggataaag 
gctgctagca aggcagctgg tgctgttagt 
attgttaagg ctgcggctgc tggtgcggct 
aaaaatccga ttgctgctgc tattgggaag 
gggatgaaga aggatgatca gattgctgct 
ggaaagtttg ctgtgaagaa tgatgagaaa 
gctgcaattg gagaagttgt ggataatgct 
gtgaagggga ttgctaaggg gataaaggag 
ctgaaagctg ctgctgctga aggggagaat 
gttgatggtg ctgctgggga cagtgaggct 
gttagtgggg agcagatatt aagtgcgatt 
ggagagaagc ctgaggatgc taaaaatccg 
gatggtgcgg agtttgatca ggatgagatg 
gctttgaggg ggatggctaa ggatggaaag 
aaggctgagg gggctattaa agaagttagc 
aagacagctg agggggcttc aagtggtact 
gctaaggttg ctgataaggc gagtgtgacg 
gaagctgcta gggggagtga aaagctgaaa 
gcagggaagt tgtttgggaa ggctggtgct 
aaggcggctg gtgctgttag tgctgttagt 
gctgcggatg cggctgagca ggatggaaag 
gctgctattg ggaataaaga tgaggatgcg 
cagattgctg ctgctattgc tttgaggggg 
ggtaataatg agaaagggaa ggctgagggg 



aagaaggatg atcagattgc tgctgctatt 1020 
tttgctgtga agagtggtgg tggtgagaaa 1080 
gctgagttgt tggataagct ggtaaaagct 1140 
actgatgcaa ttggagaagt tgtggctaat 1200 
agtgtgacgg ggattgctaa ggggataaag 1260 
aagctgaaag ttgctgctgc tacaggggag 132 0 
aaggctggtg ctggtgctaa tgctggggac 1380 
gttagtgctg ttagtgggga gcagatatta 1440 
gatcaggagg gaaagaagcc tggggatgct 1500 
ggtaatgagg agaatggtgc ggagtttaag 1560 
gctgctattg ctttgagggg gatggctaag 162 0 
gagaaaggga aggctgaggg ggctattaag 1680 
aaagctgtaa agacagctga gggggcttca 174 0 
gataatgctg cgaaggctgc tgataaggcg 1800 
gagattgttg aagctgctgg ggggagtgaa 1860 
aataataaag aggcagggaa gttgtttggg 1920 
gaggctgcta gcaaggcggc tggtgctgtt 1980 
gcgattgtta aggctgcggc tgctggtgcg 2 040 
gctaaaaatc cgattgctgc tgctattggg 2100 
ggtgatggga tgaagaagga tgatcagatt 2160 
aaggatggaa agtttgctgt gaagaaggat 222 0 
ggagctagcg agttgttgga taagctggta 2280 
agtggtactg ctgcaattgg agaagttgtg 2340 
agtgtgacgg ggattgctaa ggggataaag 2400 
aagctgaaag ttgctgctgc taaaggggag 2460 
aaggctggtg ctaatgctca tggggacagt 2520 
agtgctgtta gtggggaaca gatattaagt 2580 
ggtgatcagg agggaaagaa gcctgaggag 2 640 
gataaagatg gggatgcgga gtttaatcag 2 700 
gctgctattg ctttgagggg gatggctaag 2760 
gagaaagaga aggctgaggg ggctattaaa 2 82 0 
aaagctgtaa agacagctga gggggcttca 2 880 
gctgatgctg ctaaggttgc tgataaggcg 2 94 0 
gagattgttg aagctgctgg ggacagtgag 3000 
gctgttagtg gggagcagat attaagtgcg 3060 
gagcaggatg gagagaagcc tgcagaggct 3120 
ggtgatgggg atgcggattt tggtgaggat 3180 
gctattgctt tgagggggat ggctaaggat 324 0 
gggaaggctg agggggctat taagggagct 33 00 
ggtgctgcga aggctgctga taaggatagt 3360 
attgttgaag ctgctggggg gagtgaaaag 3420 
aataaaaagg cagggaagtt gtttgggaaa 3480 
gctagcaagg cggctggtgc tgttagtgct 3540 
gttaaggctg ctggtgaggc tgagcaggat 3 600 
attgctgctg ctattgggaa gggtaatggg 3 660 
aagaaggatg atcagattgc tgctgctatt 3720 
tttgctgtga agggtaataa tgagaaagag 3 780 
gagttgttgg ataagctggt aacagctgta 3840 
gatgcaattg gagaagttgt ggataatgat 3 900 
gggattgcta aggggataaa ggagattgtt 3 960 
gttgctgctg ctaaagaggg caatgaaaag 4020 
aatgctcatg gggacagtga ggctgctagc 4 080 
ggggagcaga tattaagtgc gattgttaag 4140 
aagcctgcag atgctacaaa tccgattgct 4200 
gattttggtg atgggatgaa gaaggatgat 4260 
atggctaagg atggaaagtt tgctgtgaag 4320 
gcttcaagtg gtactgatgc aattggagaa 4380 
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gttgtggata atgatgcgaa ggctgctgat aaggcgagtg tgacggggat tgctaagggg 4440 
ataaaggaga ttgttgaagc tgctgggggg agtgaaaagc tgaaagctgt tgctgctgct 4500 
acaagggaga ataataaaga ggcagggaag ttgtttggga aagttgatga tgctcatgct 4560 
ggggacagtg aggctgctag caaggcggct ggtgctgtta gtgctgttag tggggagcag 4620 
atattaagtg cgattgttac ggctgcggct gctggtgagc aggatggaga gaagcctgca 4680 
gaggctacaa atccgattgc tgctgctatt gggaagggta atgaggatgg tgcggatttt 4740 
ggtaaggatg agatgaagaa ggatgatcag attgctgctg ctattgcttt gagggggatg 4800 
gctaaggatg gaaagtttgc tgtgaagagt aatgatggtg agaaagggaa ggctgagggg 4 860 
gctattaagg aagttagcga gttgttggat aagctggtaa aagctgtaaa gacagctgag 4920 
ggggcttcaa gcggtactga tgcaattgga gaagttgtgg ctaatgctgg tgctgcgaag 4 980 
gctgctgata aggcgagtgt gacggggatt gctaagggga taaaggagat tgttgaagct 5040 
gctgggggga gtaaaaagct gaaagctgct gctgctgaag gggagaataa taaaaaggca 5100 
gggaagttgt ttgggaaggc tggtgctggt gctggtgcta atggggacag tgaggctgct 5160 
agcaaggcgg ctggtgctgt tagtgctggt tagtgtgggg agcagatatt aagtgcgatt 5220 
gttacggctg ctggtgcggc tgctagtgag gctgatcagg agggaaagaa gcctgcagat 52 80 
gctacaaatc cgattgctgc tgctattggg aagggtgatg cggagaatgg tgcggatttt 5340 
ggtgatggga tgaagaagga tgatcagatt gctgctgcta ttgctttgag ggggatggct 5400 
aaggatggaa agtttgctgt gaagaatgat gatgagaaag ggaaggctga gggggctatt 5460 
aagggagcta gcgagttgtt ggataagctg gtaacagctg taaagacagc tgagggggct 5520 
tcaagtggta ctgatgcaat tggagaagtt gtggctgatg ctgcgaaggc tgctgataag 5580 
gatagtgtga aggggattgc taaggggata aaggagattg ttgaagctgc tggggggagt 5640 
gaaaagctga aagttgctgc tgctaaagag ggcaatgaaa aggcagggaa gttgtttggg 5700 
aaggttggtg atgctgctca tgctggggac agtgaggctg ctagcaaggc ggctggtgct 5760 
gttagtgctg ttagtgggga gcagatatta agtgcgattg ttacggctgc tggtgcggct 5820 
gagcaggagg gaaagaagcc tgcagaggct aaaaatccga ttgctgctgc tattgggaag 5880 
ggtaatgaga atggtgcgga gtttaaggat gagatgaaga aggatgatca gattgctgct 5940 
gctattgctt tgagggggat ggctaaggat ggaaagtttg ctgtgaagaa ggataataat 6000 
gagaaaggga aggctgaggg ggctattaag gaagttagcg agttgttgga taagctggta 6060 
acagctgtaa agacagctga ggaggcttca agtggtactg ctgcaattgg agaagttgtg 612 0 
gctgatgatg ctgctgcgaa ggctgctgat aaggagagtg tgaaggggat tgctaagggg 6180 
ataaaggaga ttgttgaagc tgctgggggg agtaaaaagc tgaaagttgc tgctgctaca 624 0 
ggggagaata ataaaaaggc agggaagttg tttgggaaag ttgatgctgg taatgctggg 63 00 
gacagtgagg ctgctagcaa ggcggctggt gctgttagtg gggagcagat attaagtgcg 6360 
attgttaagg ctgctggtgc ggctgctggt gatcaggagg gaaagaagcc tggggatgct 6420 
aaaaatccga ttgctgctgc tattgggaag ggtgatgcgg agaatggtgc ggagtttgat 64 80 
catgagatga agaaggatga tcagattgct gctgctattg ctttgagggg gatggctaag 654 0 
gatggaaagt ttgctgtgaa gagtggtgat gagaaaggga aggctgaggg ggctattaag 6600 
ggagctagcg agttgttgga taagctggta aaagctgtgt aaagacagct gagggggctt 6660 
caagtggtac tgatgcaatt ggagaagttg tggctaatga tgctgctgcg aaggttgctg 6720 
ataaggagag tgtgacgggg attgctaagg ggataaagga gattgttgaa gctgctgggg 6780 
ggagtgaaaa gctgaaagtt gctgctgcta caagggagaa taataaaaag gcagggaagt 684 0 
tgtttgggaa agctggtgat gctgctaatg gggacagtga ggctgctagc aaggcggctg 6900 
gtgctgttag tgctgttagt ggggagcaga tattaagtgc gattgttacg gctgcagctg 6960 
ctggtgcggc tgagcaggag ggaaagaagc ctgaggaggc taaaaatccg attgctgctg 7020 
ctattgggaa gggtaatgcg gatgatggtg cggagtttaa taaggagggg atgaagaagg 7080 
atgatcagat tgctgctgct attgctttga gggggatggc taaggatgga aagtttgctg 7140 
tgaagagtgg tggtgagaaa gggaaggctg agggggctat taaagaagtt agcgagttgt 72 00 
tggataagct ggtaacaact gtaaagacag ctgagggggc ttcaaatggt actgatgcaa 7260 
ttggaaaagt tgtggataat aataatgctg cgaaggctgc tgataaggcg agtgtgacgg 7320 
ggattgctaa ggggataaag gagattgttg aagctgctgg ggggagtagt gaaaagctga 7380 
aagctgttgc tgctgctaaa ggggagagca atgaaaaggc agggaagttg tttgggaagg 744 0 
ctggtgctgc tgctggggac agtgaggctg ctagcaaggc ggctggtgct gttagtgctg 7500 
ttagtgggga gcagatatta agtgcgattg ttaaggctgc tggtgcggct gatcaggagg 7560 
gaaagaagcc tgaggatgct aaaaatccga ttgctgctgc tattggggat aaagatgggg 762 0 
gtgcggagtt taatcatgag atgaagaagg atgatcagat tgctgctgct attgctttga 7680 
g9999 at 99 c taaggatgga aagtttgctg tgaagagtgg tggtggtgag aaagagaagg 7740 
ctgagggggc tattaaagaa gttagcgagt tgttggataa gctggtaaaa gctgtgtaaa 7800 
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gacagctgag ggggcttcaa gtggtactga 
tgctgcgaag gctgctgatg aggcgagtgt 
tgttgaagct gctgggggga gtgaaaagct 
taaaaaggca gggaagttgt ttgggaaagt 
tgctagcaag gcggctggtg ctgttagtgg 
tgctggtgag gctgagcagg atggagagaa 
tgctattgga aagggtgatg aggatgcgga 
gtttgctttg ctaactttct aagttctaag 
agattcacaa gatttatttt aaatagttct 
aaaatagaat actcttttaa aaaagaattc 



tgcaattgga gaagttgtgg ctgataatag 7860 
gacggggatt gctaagggaa taaaggagat 7920 
gaaagttgct gctgctgcag gggagaataa 7980 
tgataatgct aatgctgggg acagtgaggc 8040 
ggagcagata ttaagtgcga ttgttaaggc 8100 
gcctggggag gctacaaatc cgattgctgc 8160 
ttttggtaat gagatgaaga aggatggaaa 8220 
ttactaggac agacaatcat tcactactaa 8280 
taccttgatt ttattttttt ataaattaag 8340 

8370 



<210> 116 

<211> 1071 

<212> DNA 

<213> Borrelia burgdorferi 



<400> 116 

atgaaaaaaa 

agccaagttg 

ggtaacggat 

tttaaatcag 

ttggaaaaaa 

acgacgggga 

gaagttagcg 

agtggtactg 

aaggcgagtg 

agtgaaaagc 

ttgtttggga 

ggtgctgtta 

gcggctgagc 

ggggataaag 

gctgctgcta 

gagaaagaga 

ttaggggcta 

gattcagtga 



tttcaagtgc 
ctgataagga 
ttcttgatgt 
atccaaaaaa 
caaaaaccga 
aaccagatag 
agttgttgga 
ctgcaattgg 
tgaaggggat 
tgaaagctgt 
aggctggtgc 
gtgctgttag 
aggatggaaa 
atgggggtgc 
ttgctttgag 
aggctgaggg 
ttactgggct 
aggctgctag 



aattttatta 
cgacccaaca 
attcacatct 
atctgatgta 
tcttaatagt 
tacaggttct 
taagctggta 
agaagttgtg 
tgctaagggg 
tgctgctgct 
tgctgctcat 
tggggagcag 
gaagcctgag 
ggagtttggt 
ggggatggct 
ggctattaag 
aataggagac 
taaagaaaca 



acaactttct 
aacaaatttt 
tttggtgggt 
aaaacctatt 
ttgcctaagg 
gttggaactg 
aaagctgtaa 
gctgatgctg 
ataaaggaga 
aaaggggaga 
ggggacagtg 
atattaagtg 
gaggctaaaa 
caggatgaga 
aaggatggaa 
ggagctgctg 
gccgtgagtt 
cctcctgcct 



ttgtttttat 
accaatctgt 
tagtagcaga 
ttactactgt 
aaaaaagcga 
ccgttgaggg 
agacagctga 
atgctgcaaa 
ttgttgaagc 
ataataaagg 
aggctgctag 
cgattgttac 
atccgattgc 
tgaagaagga 
agtttgctgt 
agtctgcagt 
ccgggctaag 
tgaataagtg 



taattgtaaa 
catacaatta 
ggcttttgga 
agctgccaaa 
tataagtagt 
ggctattaag 
gggggcttca 
ggttgctgat 
tgctgggggg 
ggcagggaag 
caaggcggct 
ggctgctgat 
tgctgctatt 
tgatcagatt 
gaaggatggt 
tcgcaaagtt 
gaaagtcggt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1071 



<210> 117 
<211> 356 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 117 
Met Lys Lys 
1 

lie Asn Cys 



Phe Tyr Gin 
35 

Thr Ser Phe 
50 

Pro Lys Lys 



Lys Ser Gin 
20 



Gly Gly Leu 
Ser Asp Val 



Ala Asp Lys 
25 



Asp Asp Pro 



Phe Val Phe 
15 

Thr Asn Lys 
30 

Lys Ser Asp 
Ala Ala Lys 



Ser Val lie Gin Leu Gly Asn Gly Phe Leu Asp Val Phe 
40 45 



lie Ser Ser Ala lie Leu Leu Thr Thr Phe 
5 10 

Val 



Gin 



Val Ala Glu Ala Phe Gly Phe 
55 60 



Lys Thr Tyr Phe Thr Thr Val 
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65 



70 



75 



80 



Leu Glu Lys 
Asp lie Ser 



Thr Ala Val 
115 



Thr Lys Thr Asp Leu Asn 
85 

Ser Thr Thr Gly Lys Pro 
100 105 



Glu Gly Ala He 



Lys Glu 
120 



Ser Leu Pro 
90 

Asp Ser Thr 



Val Ser Glu 



Leu Val Lys Ala Val Lys Thr Ala Glu Gly Ala Ser 
130 135 140 



Ala He Gly 
145 

Lys Ala Ser 
Ala Ala Gly 



Glu Asn Asn 
195 

Ala His Gly 
210 

Ala Val Ser 
225 



Glu Val Val Ala Asp Ala 
150 

Val Lys Gly He Ala Lys 
165 

Gly Ser Glu Lys Leu Lys 
180 185 



Lys Gly Ala Gly 



Lys Leu 
200 



Asp Ser Glu Ala Ala Ser 
215 



Asp Ala Ala 
155 

Gly He Lys 
170 

Ala Val Ala 



Phe Gly Lys 



Lys Ala Ala 
220 



Gly Glu Gin He Leu Ser Ala He Val 
230 235 



Ala Ala Glu Gin Asp Gly Lys Lys Pro 
245 



Ala Ala Ala 



Glu Met Lys 
275 



He Gly Asp Lys Asp Gly 
260 265 



Lys Asp Asp Gin 



He Ala 
280 



Glu Glu Ala 
250 

Gly Ala Glu 



Ala Ala He 



Lys Glu Lys Ser 
95 

Gly Ser Val Gly 
110 

Leu Leu Asp Lys 
125 

Ser Gly Thr Ala 



Lys Val Ala Asp 
160 

Glu He Val Glu 
175 

Ala Ala Lys Gly 
190 

Ala Gly Ala Ala 
205 

Gly Ala Val Ser 



Thr Ala Ala Asp 
240 

Lys Asn Pro He 
255 

Phe Gly Gin Asp 
270 

Ala Leu Arg Gly 
285 



Met Ala Lys Asp Gly Lys Phe Ala Val Lys Asp Gly 
290 295 300 



Glu Lys Glu Lys 



Ala Glu Gly 
305 

Leu Gly Ala 
Arg Lys Val 



Ala He Lys Gly Ala Ala 
310 

He Thr Gly Leu lie Gly 
325 

Gly Asp Ser Val Lys Ala 
340 345 



Glu Ser Ala 
315 

Asp Ala Val 
330 

Ala Ser Lys 



Val Arg Lys Val 
320 

Ser Ser Gly Leu 
335 

Glu Thr Pro Pro 
350 



Ala Leu Asn Lys 
355 
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<210> 118 
<211> 936 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 118 

cgcaacgatg tttttggggt gcaaatagca gcagctttaa aaaatgtgtt tgctattgca 60 
tttggaattt tggatgccta taaattgaat tatcctaatt taataggtaa taatacagaa 12 0 
tcatttttat tttcaatatc . cttaaataat ataaaagata ttgcaatgga gcttggggga 180 
agaaatattg aaacgttttt atttttgtct ggttctggcg atttagatgt tacttgtaga 240 
agcatgtttg gaagaaatag acgatttggc ctaatagcat tggaatgata gttatattca 300 
caacaataag ggttccaagc tttattatgg ctgaagcatt tttatccttt ttaggacttg 360 
gaatttcagc tccaatgaca agctggggag aattagtgca aaatggaatt gctacatttg 420 
ttgaatatcc atggaaagtt tttattccag ctatagttat gacaatattt ctattattta 480 
tgaacttttt aggtgatggg ctaagggatg cttttgatcc aaaagatagc atctaaggag 54 0 
aaattgaatg gaaaaagaaa atatattgga aataaaaaat ttaacaattg aatttagatt 600 
aaaacataca acaattcatc ccgtaagcaa tgttaaccta tctgtaaaaa gaggagaaat 660 
tagagctatt gttggagaat ctggaagcgg aaaatccgta acaagtatgg ctattttaaa 72 0 
attattacca gaacttacaa cagtatataa aagtggagaa atactatttg aaaatcaaga 780 
tctgctaaaa cttagcgaaa aagaactttt aaaaatcaga gggaataaaa tatcaatgat 840 
atttcaagac ccaatgactt cattaaaccc atttttaaga atatcaactc aacttgaaga 900 
aacaataatc ttacaccaag gattagggaa aaaaga 93 6 



<210> 119 
<211> 95 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 119 

Arg Asn Asp Val Phe Gly Val Gin lie Ala Ala Ala Leu Lys Asn Val 
15 10 15 

Phe Ala lie Ala Phe Gly lie Leu Asp Ala Tyr Lys Leu Asn Tyr Pro 
20 25 30 

Asn Leu lie Gly Asn Asn Thr Glu Ser Phe Leu Phe Ser lie Ser Leu 
35 40 45 

Asn Asn lie Lys Asp lie Ala Met Glu Leu Gly Gly Arg Asn lie Glu 
50 55 60 

Thr Phe Leu Phe Leu Ser Gly Ser Gly Asp Leu Asp Val Thr Cys Arg 
65 70 75 80 

Ser Met Phe Gly Arg Asn Arg Arg Phe Gly Leu lie Ala Leu Glu 
85 90 95 



<210> 120 
<211> 1092 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 120 

atgagttttt ataaggttat agggggagta tttatgaaaa tatcagtaat aggggcaggt 60 
gcttggggaa cagctatttc aaagtctttg gcagataaat ttgattttaa tattttttta 120 
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tgggtctttg aagaagatgt taagaatgat attaataatg ataatgttaa tactaaatat 180 
ttaaagggaa ttaaattgcc aaaaaattta gttgcaagtt cagatttatt tgaagttgta 240 
acaatgtctg attatatttt cattgcaaca ccttctcttt ttaccgttga tattttaaaa 300 
aaattggatc aatttttaca ttttctggag ataaaaccaa agctagcaat acttacaaaa 360 
gggtttatta cttttgatgg taaaactcag acagttattg aagctgctga gagaattatg 420 
aaaggatata aagacgaaat tacttatatt gttggtccaa gtcatgctga ggaagttggg 480 
cttggtgtga taacagggct tgttgcggct agtaataaca gagaaaatgc atatttgttt 540 
attaatttat ttagtaaaac cccaatttct ttattttata gcaacgatgt ttttggggtg 600 
caaatagcag cagctttaaa aaatgtgttt gctattgcat ttggaatttt ggatgcctat 660 
aaattgaatt atcctaattt aataggtaat aatacagaat catttttatt ttcaatatcc 720 
ttaaataata taaaagatat tgcaatggag cttgggggaa gaaatattga aacgttttta 780 
tttttgtctg gttctggcga tttagatgtt acttgtagaa gcatgtttgg aagaaataga 840 
cgatttggca atgaaattgt tagcaaaaac attttagaaa gctttttaag tatagatgac 900 
ttgataagta atattgaaaa aattggatat ttaccagagg gagttttggc tgctaaatca 960 
atttttttct tttttaaaca attaaatcgt gatctcaatc ctaatagttt gttaagcgtt 1020 
atatataaaa ttttgaataa agagttggag cccaaatctg ttattgagta tatgagagat 1080 
gttagacaat aa 1092 



<210> 121 
<211> 363 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 121 

Met Ser Phe Tyr Lys Val lie Gly Gly Val Phe Met Lys He Ser Val 
15 10 15 

He Gly Ala Gly Ala Trp Gly Thr Ala He Ser Lys Ser Leu Ala Asp 
20 25 30 

Lys Phe Asp Phe Asn He Phe Leu Trp Val Phe Glu Glu Asp Val Lys 
35 40 45 

Asn Asp He Asn Asn Asp Asn Val Asn Thr Lys Tyr Leu Lys Gly He 
50 55 60 

Lys Leu Pro Lys Asn Leu Val Ala Ser Ser Asp Leu Phe Glu Val Val 
65 70 75 80 

Thr Met Ser Asp Tyr He Phe He Ala Thr Pro Ser Leu Phe Thr Val 
85 90 95 

Asp He Leu Lys Lys Leu Asp Gin Phe Leu His Phe Leu Glu He Lys 
100 105 110 

Pro Lys Leu Ala He Leu Thr Lys Gly Phe He Thr Phe Asp Gly Lys 
115 120 125 

Thr Gin Thr Val He Glu Ala Ala Glu Arg He Met Lys Gly Tyr Lys 
130 135 140 

Asp Glu He Thr Tyr He Val Gly Pro Ser His Ala Glu Glu Val Gly 
145 150 155 160 

Leu Gly Val He Thr Gly Leu Val Ala Ala Ser Asn Asn Arg Glu Asn 
165 170 175 



25348199.1 

96 



Ala Tyr Leu Phe lie Asn Leu Phe Ser Lys Thr Pro lie Ser Leu Phe 
180 185 190 



Tyr Ser Asn Asp Val Phe Gly Val Gin lie Ala Ala Ala Leu Lys Asn 
195 200 205 

Val Phe Ala lie Ala Phe Gly lie Leu Asp Ala Tyr Lys Leu Asn Tyr 
210 215 220 

Pro Asn Leu lie Gly Asn Asn Thr Glu Ser Phe Leu Phe Ser lie Ser 
225 230 235 240 

Leu Asn Asn lie Lys Asp lie Ala Met Glu Leu Gly Gly Arg Asn lie 
245 250 255 

Glu Thr Phe Leu Phe Leu Ser Gly Ser Gly Asp Leu Asp Val Thr Cys 
260 265 270 

Arg Ser Met Phe Gly Arg Asn Arg Arg Phe Gly Asn Glu lie Val Ser 
275 280 285 

Lys Asn lie Leu Glu Ser Phe Leu Ser lie Asp Asp Leu lie Ser Asn 
290 295 300 



lie Glu Lys lie Gly Tyr Leu Pro Glu Gly Val Leu Ala Ala Lys Ser 

305 310 315 320 

lie Phe Phe Phe Phe Lys Gin Leu Asn Arg Asp Leu Asn Pro Asn Ser 

325 330 335 



Leu Leu Ser Val lie Tyr Lys lie Leu Asn Lys Glu Leu Glu Pro Lys 
340 345 350 

Ser Val He Glu Tyr Met Arg Asp Val Arg Gin 
355 360 



<210> 122 

<211> 211 

<212> DNA 

<213> Borrelia burgdorferi 



<400> 122 

cttaaaattt caagggcacc 
tcgattaatt ttcgcgttct 
gtaagtttta atgctatttt 
attactataa atagtgacaa 



tatttcgttt ggatttgttt 
ctcatcatct tttttgattt 
aaaaaataaa aacactaaaa 
cactcgtatt g 



ttaataggga aattgctctt 60 
tccctatatt tttacctatt 120 
taaatactgt caatgaagag 180 

211 



<210> 123 
<211> 70 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 123 

Leu Lys He Ser Arg Ala Pro He Ser Phe Gly Phe Val Phe Asn Arg 
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1 



5 



10 



15 



Glu lie Ala Leu Ser lie Asn Phe Arg Val Leu Ser Ser Ser Phe Leu 
20 25 30 

lie Phe Pro lie Phe Leu Pro lie Val Ser Phe Asn Ala lie Leu Lys 
35 40 45 

Asn Lys Asn Thr Lys lie Asn Thr Val Asn Glu Glu lie Thr lie Asn 
50 55 60 

Ser Asp Asn Thr Arg lie 
65 70 



<210> 124 
<211> 727 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 124 

cgaattaatt tttttatttt atttttttat aataaaataa gtccagcatt agtaattata 60 
cttagtggat ttttttatac attaatataa atatgattaa acaaaaatta aaaatatctc 12 0 
aaaatttaaa ctcaattcaa atacaaacaa taaaaatatt aagccttaac caaaaagaat 180 
taacaaagct tatactagaa gaaagcgaaa ataatgaatg tctagaaata aactcaaata 24 0 
aaatattttt tgaaacattg aaaacatata ggtttaaaaa agttttttat aaagaagatg 300 
atatgataaa aaatcaacac gacatagctc ttgaaaaaac acaaacaaat acttctttaa 360 
aagaacacct tttactgcaa ttaagaattc aaagaataaa tgaagatgaa attaaaatag 42 0 
gcgaaatact cataaacaat ctaaacagca aaggttttca tataataaac ccttacgatc 480 
tttttaaaaa ggaagaaaaa gaaaaagtaa aaaaaataat tgaacttatt caaaaatttg 54 0 
atccaattgg aatttgtgtc cccaacataa tagaatcgtt aattttgcaa gcaaagcatc 600 
ataaattaga aactaatatt attaaaattc ttgaaaaagc agagcttctt gaaaaaactc 660 
aaaaaaagtt aaaagaggaa cttaaaataa gaagcaaaga atttaacacg gctttagaaa 72 0 
ttatcag 727 



<210> 125 
<211> 29 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 125 

Arg lie Asn Phe Phe lie Leu Phe Phe Tyr Asn Lys lie Ser Pro Ala 
15 10 15 

Leu Val lie lie Leu Ser Gly Phe Phe Tyr Thr Leu lie 
20 25 



<210> 126 
<211> 534 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 126 

ttgattttaa taaatttatt cattacattc ttaaaaatcg gattattaaa tttcggaggc 60 
ggtaatggaa ttgcagcaat aataaacaac gaaataatta ataataaaca ttggataaca 12 0 
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aaagaagaat ttgtcaatat gattacaata 
aacatagcaa catacgttgg aatgaaaact 
gtagcattaa taacagcccc aataataata 
atcggctttt taaattattg cctagaaaat 
attacaataa tcattttgct tgaaaataca 
cttttgaaaa ctctggctat tgtaggaatt 
ataagtccag cattagtaat tatacttagt 



tcaagaataa cccctgggcc tattgcaaca 180 
gcaggaattg cgggagcaat aattgctaca 24 0 
atgattataa tcctcctaat actacataaa 300 
ctaaaaccta ttattgttgc gctgtggata 360 
tatttaaaaa tagaaaacaa caaaacagaa 42 0 
aattttttta ttttattttt ttataataaa 480 
ggattttttt atacattaat ataa 534 



<210> 127 
<211> 177 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 127 

Met lie Leu lie Asn Leu Phe lie Thr Phe Leu Lys lie Gly Leu Leu 
15 10 15 

Asn Phe Gly Gly Gly Asn Gly lie Ala Ala lie lie Asn Asn Glu lie 
20 25 30 

lie Asn Asn Lys His Trp lie Thr Lys Glu Glu Phe Val Asn Met lie 
35 40 45 

Thr lie Ser Arg lie Thr Pro Gly Pro lie Ala Thr Asn lie Ala Thr 
50 55 60 

Tyr Val Gly Met Lys Thr Ala Gly He Ala Gly Ala He He Ala Thr 
65 70 75 80 

Val Ala Leu He Thr Ala Pro He He He Met He He He Leu Leu 
85 90 95 

He Leu His Lys He Gly Phe Leu Asn Tyr Cys Leu Glu Asn Leu Lys 
100 105 110 

Pro He He Val Ala Leu Trp He He Thr He He He Leu Leu Glu 
115 120 125 

Asn Thr Tyr Leu Lys He Glu Asn Asn Lys Thr Glu Leu Leu Lys Thr 
130 135 140 

Leu Ala lie Val Gly He Asn Phe Phe He Leu Phe Phe Tyr Asn Lys 
145 150 155 160 

He Ser Pro Ala Leu Val He He Leu Ser Gly Phe Phe Tyr Thr Leu 
165 170 175 

He 



<210> 128 

<211> 213 

<212> DNA 

<213> Borrelia burgdorferi 
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<400> 128 

cctagtaata tatcaacaat gaaaaaatac ttaaatcaat tagaaaaaga aataaaaatc 60 

atagcaaaat tctattttaa aaacgatcaa tctctaattt attgcaaact taattatacc 120 

ctagaaaaaa tttgtttaaa actaataaaa ttctacaaaa aattctacaa agaattaaaa 180 

caatttacac aaaagaacat tactacttaa ttg 213 



<210> 129 
<211> 69 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 129 

Pro Ser Asn lie Ser Thr Met Lys Lys Tyr Leu Asn Gin Leu Glu Lys 
1 5 10 15 

Glu lie Lys lie lie Ala Lys Phe Tyr Phe Lys Asn Asp Gin Ser Leu 
20 25 30 

lie Tyr Cys Lys Leu Asn Tyr Thr Leu Glu Lys lie Cys Leu Lys Leu 
35 40 45 

lie Lys Phe Tyr Lys Lys Phe Tyr Lys Glu Leu Lys Gin Phe Thr Gin 
50 55 60 

Lys Asn lie Thr Thr 
65 



<210> 130 
<211> 444 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 130 

ttgggaaatt atcaatactt ttttaattta 
ttatatatta tgtataaggc tataaaagaa 
agaatactta ttcttaccgc aacaatattt 
caaaaaactc tactcaaaaa gtataacgaa 
aatatatcaa caatgaaaaa atacttaaat 
aaattctatt ttaaaaacga tcaatctcta 
aaaatttgtt taaaactaat aaaattctac 
acacaaaaga acattactac ttaa 



ttctttattt tcaaaataat ctttatatac 60 
caacaagaaa tagaaataga tcatgcatgc 12 0 
gaaataaatt caatattcga aaattattat 180 
aatctcaaaa acaaaaatct acctcctagt 240 
caattagaaa aagaaataaa aatcatagca 300 
atttattgca aacttaatta taccctagaa 360 
aaaaaattct acaaagaatt aaaacaattt 420 

444 



<210> 131 
<211> 147 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 131 

Met Gly Asn Tyr Gin Tyr Phe Phe Asn Leu Phe Phe lie Phe Lys lie 
15 10 15 

lie Phe lie Tyr Leu Tyr lie Met Tyr Lys Ala lie Lys Glu Gin Gin 
20 25 30 
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Glu lie Glu lie Asp His Ala Cys Arg He Leu He Leu Thr Ala Thr 
35 40 45 



He Phe Glu He Asn Ser He Phe Glu Asn Tyr Tyr Gin Lys Thr Leu 
50 55 60 

Leu Lys Lys Tyr Asn Glu Asn Leu Lys Asn Lys Asn Leu Pro Pro Ser 
65 70 75 80 

Asn He Ser Thr Met Lys Lys Tyr Leu Asn Gin Leu Glu Lys Glu He 
85 90 95 

Lys He He Ala Lys Phe Tyr Phe Lys Asn Asp Gin Ser Leu He Tyr 
100 105 110 

Cys Lys Leu Asn Tyr Thr Leu Glu Lys He Cys Leu Lys Leu lie Lys 
115 120 125 

Phe Tyr Lys Lys Phe Tyr Lys Glu Leu Lys Gin Phe Thr Gin Lys Asn 
130 135 140 

He Thr Thr 
145 



<210> 132 
<211> 921 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 132 

cacataaaag aaatagacct aggtatttat caacagtatg taaattagtt gcttgatgct 60 
aaaaaatcga tattaggaga gtttaatgtc taatgttact accatagaga aattagatag 120 
tattttacaa gaagataagt ggacaagaat agttgttaat aattattctc ttgccaaaat 180 
aaaagaattg gatgatttaa taaataatat aattgatgag gggttaacag aggatgtgct 240 
tgatatttgt ggcaggcatt taaaggacgt taaaaaaagc atagcaggtc tttatatttc 300 
tggaatgctt atatatagta ggcgaccttt aaatgatatg aatttacttg ctgttattga 360 
tttgttttct caaaatttaa aatgggctct tgttgagcat atatgtaatg aaatgctttt 420 
aatttctgag aataagcacg ctctttatac tcttgcaaaa atatatgctc agaacaatga 480 
aaatgataag cttccaggta tttggactag aattgttgaa gcagatattg acgacactgt 540 
gtttgttagg caacttgcta cttattatga aactattgat ttgcaaaaat caattttcta 600 
ttttagaaaa gctatttatc gttttattga taaaaaacaa atgtcaggaa tcagagaagt 660 
atgggccaag cttattcatt atgtttcaga tgattttgat tcttttttgc ttattttgca 720 
aaaaattgaa aaagatcttg gatttaaaaa ggccatagtt ctttatgagg atttatttga 780 
tcattattct ttgactgaca atgttgacga gacaatagaa attttaaaag gcattttaaa 840 
acttgataac aaaaatcata aggcaagaga aaatttagtt aaatttttaa gagaaagata 900 
taaagatgtt aaaaatattg a 921 



<210> 133 
<211> 15 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 133 

His He Lys Glu He Asp Leu Gly He Tyr Gin Gin Tyr Val Asn 
15 10 15 
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<210> 134 
<211> 1005 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 134 

gtgtcatcag aaagaatcgt tgaattgatt aaagagattt atttagattt tagaaaaggc 60 
aatttcaaag aagctttagt aaaatccgaa gaggctcatt ctcttgattt tgataatatt 120 
gaaattctaa cagctttagt aaaatccgaa gaggctcatt ctcttgattt tgataatatt 180 
gaaattctaa cagctttgaa aagttctgtg tattggaatg gtcaagttga aagccttgat 240 
agaatagggc aagattatga aaaggcagaa tttttaataa gagagtggaa taattttgca 3 00 
ggacgatatt tgaaaaagat gggttgtaat tttttgcaag gtcgcaattc tataaaatat 360 
tttgtgtttc agacctgtct ttatatatat aaaaatatat acaaaatgca tccagaaaat 420 
ttggaccttt taataaaaat tgctaagtct tataagggta tgggaaatta cgagagagca 480 
atcaatgttt ttttgcaaat attaggagat tttaaagata actcagatgt tgttgcagag 540 
cttgctgatt cttatgcgtt ggttgatgaa attaaagaag ctaaagtatt attcagagag 600 
gcttttttta ttaatcctca aaagatagat atatattctc ttgagtctga tatgatttta 660 
agattaatag atcttattaa gtctgacaga aatatttcag atgatcttat aaaagaatgg 72 0 
attcctgttt atggctctct taatggtgtt tttaatatta aaagagagtt aaggcctata 780 
gagcttggac agctaaagca gtctgtttac agtttgcgca atgagcttaa agaaaagtct 84 0 
tatagatcaa taaatgagag catattgctt ccaaggctta ttaataaata tttttggctt 900 
attgatcatt atgtaaggat aaaagaagat agagcacgta ttgatgagat tttgttatac 960 
ataaaagaaa tagacctagg tatttatcaa cagtatgtaa attag 1005 



<210> 135 
<211> 314 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 135 

Met Ser Ser Glu Arg lie Val Glu Leu lie Lys Glu lie Tyr Leu Asp 
1 5 10 15 

Phe Arg Lys Gly Asn Phe Lys Glu Ala Leu Val Lys Ser Glu Glu Ala 
20 25 30 

His Ser Leu Asp Phe Asp Asn lie Glu lie Leu Thr Ala Leu Lys Ser 
35 40 45 

Ser Val Tyr Trp Asn Gly Gin Val Glu Ser Leu Asp Arg He Gly Gin 
50 55 60 

Asp Tyr Glu Lys Ala Glu Phe Leu He Arg Glu Trp Asn Asn Phe Ala 
65 70 75 80 

Gly Arg Tyr Leu Lys Lys Met Gly Cys Asn Phe Leu Gin Gly Arg Asn 
85 90 95 

Ser He Lys Tyr Phe Val Phe Gin Thr Cys Leu Tyr He Tyr Lys Asn 
100 105 110 

He Tyr Lys Met His Pro Glu Asn Leu Asp Leu Leu He Lys He Ala 
115 120 125 



25348199.1 



102 



Lys Ser Tyr Lys Gly Met Gly Asn Tyr Glu Arg Ala lie Asn Val Phe 
130 135 140 



Leu Gin lie Leu Gly Asp Phe Lys Asp Asn Ser Asp Val Val Ala Glu 
145 150 155 160 

Leu Ala Asp Ser Tyr Ala Leu Val Asp Glu lie Lys Glu Ala Lys Val 
165 170 175 

Leu Phe Arg Glu Ala Phe Phe lie Asn Pro Gin Lys lie Asp lie Tyr 
180 185 190 

Ser Leu Glu Ser Asp Met lie Leu Arg Leu lie Asp Leu lie Lys Ser 
195 200 205 

Asp Arg Asn lie Ser Asp Asp Leu lie Lys Glu Trp lie Pro Val Tyr 
210 215 220 

Gly Ser Leu Asn Gly Val Phe Asn lie Lys Arg Glu Leu Arg Pro lie 
225 230 235 240 

Glu Leu Gly Gin Leu Lys Gin Ser Val Tyr Ser Leu Arg Asn Glu Leu 
245 250 255 

Lys Glu Lys Ser Tyr Arg Ser lie Asn Glu Ser lie Leu Leu Pro Arg 
260 265 270 

Leu lie Asn Lys Tyr Phe Trp Leu lie Asp His Tyr Val Arg lie Lys 
275 280 285 

Glu Asp Arg Ala Arg lie Asp Glu lie Leu Leu Tyr lie Lys Glu lie 
290 295 300 



Asp Leu Gly lie Tyr Gin Gin Tyr Val Asn 
305 310 



<210> 136 
<211> 307 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 136 

ctatttattg tttttgaagt ttactctaag 
gagcttgatt ttagtagtgg agaggtagat 
ctttctttta aagatgagtc ttggatttat 
aagttaattg gagaatctta tgataacggt 
gaaggcaaaa ttaaattggt tttcacttat 
aaaataa 



ccagctttta taagtcaaga cgattcgtat 60 
attagtgtaa ataccaattc aaaatttaat 120 
atcaaaagca ttgaaaatga agcttttatt 180 
gctgttttta cttttcagac ttttaaaaaa 240 
caaaatgtta aagattcaag tgaatttaat 300 

307 



<210> 137 

<211> 102 

<212> PRT 

<213> Borrelia burgdorferi 

<400> 137 
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Leu Phe lie Val Phe Glu Val Tyr Ser Lys Pro Ala Phe lie Ser Gin 
15 10 15 



Asp Asp Ser Tyr Glu Leu Asp Phe 
20 

Val Asn Thr Asn Ser Lys Phe Asn 

35 40 

lie Tyr lie Lys Ser lie Glu Asn 
50 55 

Glu Ser Tyr Asp Asn Gly Ala Val 
65 70 

Glu Gly Lys lie Lys Leu Val Phe 
85 

Ser Glu Phe Asn Lys lie 
100 



Ser Ser Gly Glu Val Asp lie Ser 
25 30 

Leu Ser Phe Lys Asp Glu Ser Trp 
45 

Glu Ala Phe lie Lys Leu lie Gly 
60 

Phe Thr Phe Gin Thr Phe Lys Lys 
75 80 

Thr Tyr Gin Asn Val Lys Asp Ser 
90 95 



<210> 138 
<211> 1041 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 138 

atgattagaa aatatttgat ttatataagt 
aagccagctt ttataagtca agacgattcg 
gatattagtg taaataccaa ttcaaaattt 
tatatcaaaa gcattgaaaa tgaagctttt 
ggtgctgttt ttacttttca gacttttaaa 
tatcaaaatg ttaaagattc aagtgaattt 
aattttgaag ttgcaattcc acaaggcgtt 
gaaactggta ataatcttga acttgggggg 
attattgtta gggctttaaa tttgtcctac 
cttaataagt ataatttcaa tgacgataaa 
aaaaatggtg attatttaaa atcttatgaa 
caaagcattg tttttgatct aattaggctt 
ttagagaacg ctagatattt agttgaaaag 
gagatctttg aattcttagt aacaagggga 
ctttactttc ctaagtatat taattcaagc 
aaactttatg agtctgagag caagcataaa 
ttggttattg ataattaccc ttttagttat 
tttttaaagc ggttttttta g 



ttgctattta ttgtttttga agtttactct 60 
tatgagcttg attttagtag tggagaggta 120 
aatctttctt ttaaagatga gtcttggatt 180 
attaagttaa ttggagaatc ttatgataac 240 
aaagaaggca aaattaaatt ggttttcact 300 
aataaaataa ttatcttgaa aattacaaag 360 
ggtggtggct ctagcaggga caataacatt 420 
gggagtatta gcggggcaac ttctaaagag 4 80 
ataaatgatt acaaaggagc aatagatttg 540 
tatattttat tgaaggcgga aattcattat 600 
aattatttga aattgaagag taaatatttt 660 
gctatagaat taaatattaa agaagaggtt 720 
aatgttgatt tttctgagag catttatctt 780 
gagcatgagt ttgctttaaa ttttagctct 840 
ttttcagaca aatatagtta tttgttggga 900 
gattttttaa aggctttgca ttactataaa 960 
tattatgaga gagccaagat aagatattta 1020 

1041 



<210> 139 
<211> 346 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 139 

Met lie Arg Lys Tyr Leu lie Tyr lie Ser Leu Leu Phe lie Val Phe 
15 10 15 
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Glu Val Tyr Ser Lys Pro Ala Phe lie Ser Gin Asp Asp Ser Tyr Glu 
20 25 30 



Leu Asp Phe Ser Ser Gly Glu Val Asp lie Ser Val Asn Thr Asn Ser 
35 40 45 

Lys Phe Asn Leu Ser Phe Lys Asp Glu Ser Trp lie Tyr lie Lys Ser 
50 55 60 

lie Glu Asn Glu Ala Phe lie Lys Leu lie Gly Glu Ser Tyr Asp Asn 
65 70 75 80 

Gly Ala Val Phe Thr Phe Gin Thr Phe Lys Lys Glu Gly Lys lie Lys 
85 90 95 

Leu Val Phe Thr Tyr Gin Asn Val Lys Asp Ser Ser Glu Phe Asn Lys 
100 105 110 

lie lie lie Leu Lys lie Thr Lys Asn Phe Glu Val Ala lie Pro Gin 
115 120 125 

Gly Val Gly Gly Gly Ser Ser Arg Asp Asn Asn lie Glu Thr Gly Asn 
130 135 140 

Asn Leu Glu Leu Gly Gly Gly Ser lie Ser Gly Ala Thr Ser Lys Glu 
145 150 155 160 

lie lie Val Arg Ala Leu Asn Leu Ser Tyr lie Asn Asp Tyr Lys Gly 
165 170 175 

Ala lie Asp Leu Leu Asn Lys Tyr Asn Phe Asn Asp Asp Lys Tyr lie 
180 185 190 

Leu Leu Lys Ala Glu lie His Tyr Lys Asn Gly Asp Tyr Leu Lys Ser 
195 200 205 

Tyr Glu Asn Tyr Leu Lys Leu Lys Ser Lys Tyr Phe Gin Ser lie Val 
210 215 220 

Phe Asp Leu lie Arg Leu Ala lie Glu Leu Asn lie Lys Glu Glu Val 
225 230 235 240 

Leu Glu Asn Ala Arg Tyr Leu Val Glu Lys Asn Val Asp Phe Ser Glu 
245 250 255 

Ser lie Tyr Leu Glu lie Phe Glu Phe Leu Val Thr Arg Gly Glu His 
260 265 270 

Glu Phe Ala Leu Asn Phe Ser Ser Leu Tyr Phe Pro Lys Tyr lie Asn 
275 280 285 

Ser Ser Phe Ser Asp Lys Tyr Ser Tyr Leu Leu Gly Lys Leu Tyr Glu 
290 295 300 

Ser Glu Ser Lys His Lys Asp Phe Leu Lys Ala Leu His Tyr Tyr Lys 
305 310 315 320 
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Leu Val lie Asp Asn Tyr ^ro Phe Ser Tyr Tyr Tyr Glu Arg Ala Lys 
325 330 335 



lie Arg Tyr Leu Phe Leu Lys Arg Phe Phe 
340 345 



<210> 140 
<211> 15 
<212> DNA 

<213> Borrelia burgdorferi 



<400> 140 

gatctggatc caggc 15 



<210> 141 
<211> 11 
<212> DNA 

<213> Borrelia burgdorferi 
<400> 141 

gcctggatcc a 11 
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